OTKPBITOE AKIIMOHEPHOE OBIIECTBO
KBIPTBI3CKUM T'OJJOBHON UHCTUTYT
UHKEHEPHBIX U3BICKAHUM
OAO “Kpiprezsl' UU3”

EI,IBFBBFI/II/B !

OTUYET

00 HHKCHCPHDBIX U3BICKAHUAX Ha o0beKTe:

«Pacmiupenne ckiaaga I'CM no 247 Sm> Ha pyanuke Kymrop»

Bbumkex -2021




OTKPBITOE AKIIMOHEPHOE OBIIIECTBO
KBIPI'BI3CKHI I'OJIOBHOM HHCTUTYT
NHXEHEPHBIX M3BICKAHUN
OAO “Kpiprenl’ HU3”

Eblprbl:l"HH3 .

OTYET

00 MH)KEHEPHBIX H3LICKAHHAX HA 00beKTe:

«Pacmupenne cknaga I'CM o 2475m> na pyanuxe Kymrop»

3akazuuk: «Kymrop [Nong Komnanu»

Horosop Ne C-7721

oy W
‘Q@.;%\\G

fe &

I'naBablii uHKeHEp ” 7 1 JIunko A.A.

I'naBHBIH reoJsior " A Tpodumenxo I'.I1.

bumkex — 2021




COJNEPXAHWUE

Crp.
1. TEXHHUUECKOE BAMAHMTEC. ...« .e ettt et et et et e et et et e et ettt e et et e e e e et e e et e e naeenees 3
2. 'H)XEHEPHO-T€OJIOTUUECKOE BAKITEOUCHHC. ... .vevveenrerreteenteeurenseesesstenseensesseenseensesssenseensesseensesssenns 9
R TR 2753 (0219 10T 290t 0] 031 1 0 s 30
4. CXeMa PACTIOTOKECHUS CKBATKIH. .. ..veeeueeeeenereenireesseeesnseeesnseeessseeennseeensseesnsseesnsseesssseessssessseessssees 31
5. UnxenepHo-reonorudeckue paspessl mo qunum I-1 TI-11. ..o 32
6. JINTOOTHUECKIE KOTIOHKHM . . ...ttt tttenttte et et et et et et e et e et e e et e e et e et e ene e enaeas 34

7. VCIOBHBIE O00BHAUECHMS . ..ottt ettt 39




. oniilerén f
Kl a5

Kymmop Onepetimune Komnanu Texnuyecroe zadarive

«COI'JTACOBAHO» «YTBEPKIAIO»

I'nasabIi Menexxep yapasienns Texobcayxnpanus

A. BapsikTabacos

2021r.

HA BLINOIHEHHE HH/KEHEPHO-Te010rHIeCKHX H3bICKanuii Ha odbekTe: «Pacmmpenne ckaaxa 'CM no 2475
M’ ma pyauuke Kymrop»

Craaus PaBouuii [IpoekT. cornacHo ['eHepanbHOMY TJ1aHY PYAHHKA KymTop.

3akazuMK: “Kymrop INoiin Komnann *

[Monpanuuk: OAO “Kpipreisl’'HHU3 “

1. Hcxoouele dannbie 018 cOcmasienus npoexma:

e [enepanshbiil ian muomwaakk Crnaza 'CM ¢ cymecTByIOINWMH U MPOSKTHPYEMBIMH COOPYKCHHAMM €
JKCIUTHKALUEH.

IMpumeuanne: [loAPAAYMK NOITBEP/KIAET, YTO YKasaHHbIC HCXOIHBIC NAHHbLIC MEPEaaHbl 3aka3unKoMm
[Moapsaaumuky B nofHoM obbeme. JIOMONHUTEIbHbIC MaTepHaibl, HEOOXOAUMBIE /U1 BbINOIHEHHA pabort, OyayT
3anpammnBarTbes no Mepe HeoOxoaumocTH. TToapaa4MK MOATBEPHKIAET, 4TO JOMONHUTE/bHBIC MaTepHalbl HE
MOBJIMAIOT Ha CPOK BBLINOJIHEHUs paboT, ycTaHOBAeHHbIA B [loroBope.

II.  Obwue oannble

e HaumenoBanne npoekra — «MHKeHEPHO-TEONOTHYECKHE M3bICKAHUA HA y4acTKe PaciumpeHus ckiaaa
['CM Ha pyanuke KymTop».

e MecTo pacnonokenus: 3o010TopyaHOe MecToposkaeHne Kymrop.

e Buja paGoTel: NpoBeIeHHE HHKEHEPHO-TE0NOrHYECKMX M3bICKAHWH M MOArOTOBKA OTYETA 110 obbekTy Ha
BBIOPaHHBIX [IOMIAAKAX J0TOIHHTEILHBIX COOPYKEHHI.

e Craams NPOeKTHPOBAHMSA: HHKEHEPHbIE H3bICKaHWs 1A cTaauu Pabounit [TpoekT.
e Pexum paboTbl — BAXTOBBIN.

e HasHaueHwe — HM3YUMTb JIMTONOrMYECKOE M TEOKPHOJIOTHYECKOE CTPOEHME M CBOHCTBA IPYHTOB B
KOHTYpPax MpOeKTHPYEMBIX J10MOTHUTENBHBIX coopyskeHuii Ha yuacTke Cknana I'CM pyauuka KymTop, ¢
YYETOM JaHHbIX ADXMBHBIX CKBAKHH (€C/IH HMEHOTCS).

III.  IIpozpamma u npedeapumenbubiii 0bbem pabom, svinonnsemvix Iloopaouuxkom:

A. Bypenue ckBakuH mamerpom 112 1 132MM KOJNOHKOBOE, C TNPHMEHEHWEM pa3BElOYHOrO
MHEBMOY J1apHUKa, ¢ 0TOOPOM NMpob No UHTEpBaIaM.

BypeHue ckBakuH Oy 1T TPOH3BOINTLCS 0G0pynoBaHHeM U niepconanom OAO «Kpiprensl ' MHA3».

Ha yuactke cymectylomero ckiaga I'CM, B MpPOGKTHBIX KOHTYpax AOMOJHHTENbHbIX COOpYKEHHH
nnanupyercs npoSyputh 5 cKkBakMH TayGuHol or 6 a0 10M Hike €CTeCTBEHHOH MOBEPXHOCTH, B
Marepualie OCHOBaHHA, - 001mil MeTpax Gypenus - 40 m.
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a). Onucanue TpyHTOB Npyu OypeHHHM CKBAKHH GymeT OCYLIECTBIATBCA MEPCoHAIOM OAO
«Kpipreisl UA3», cormacHo CymecTBYIOMMM - CTaH1apTaM.

b). Tlpu onucauuu HeOOXOAMMO YAIATH BHMMaHHE HATMUYHIO BEYHOM MEpP3N0THl H
NPHUCY TCTBHIO/COEPIKAHHMIO JIbJ1A B KEPHE.

¢). Heobxoaumo bukcuposath Hatuuue (M pacnonokeHue) BOJOHOCHBIX TOPH3OHTOB B
npouecce OypeHus.

d). Tpu onucanny obs3aTeILHO doTorpadupoBaHHe KepHa ¢ yKa3aHHEM riy6uHbl oTGopa.

e). Or6op npol AO/LKEH NMPOM3BOJANTHLCA KaXIbIC 1.5m. IMpencrapurenbHbie TPoObl A0IKHbI
YNaKOBbIBATHCS, HYMEPOBATLCSA, COTJIACHO HOMEpY CKBKMHBI M MHTepBamy orbopa, W
orceuiathes B nadopatopuio «Kipreisl MA3» ans TeCTHPOBAHMA. BuiGop M KOIHYECTBO
npo6 s TECTHPOBAHMA JO/DKHO COTACOBRIBATHCA C npeacTaBUTEeIAMH TE0TEXHHYECKOro
otaena KI'K.

B. [lpou3BecTH TeCTUPOBAHUE oToGpaHHBIX Npod coriacHo cymiecTByromuM ctanaapram. ITporpamma
TECTMPOBAHMS J0/UKHA BKJIK0YATh B cebs onpeeieHne cieayIolHX napamMeTpos:

a). ['pyHTHI
o ['paHyIOMETPHYECKHH COCTAB
o [Ipenenst ATrepGepra
e VienbHbIH BeC
e BnaxHoCThb

e TecT Ha KOHCOMMIAUMIO (BO3MOKHO HA OTTasBIUMI IPYHT (aehopMaIHOHHEIX CBOHCTB B
Ta7I0M COCTOSHHUH)

e [lpsimas MpO4YHOCTb HA Cpe3 W/WIH TIPOYHOCT Ha CPe3 MpPH BEPTHKAILHBIX HArpyskax
(BO3MOJKHO Ha OTTasBIIEM TPYHTE, OMNpEIC/ICHHE NPOYHOCTHBIX CBOKMCTB B TaloM
COCTOSHUH)

b). KopeHHBbIE MOPO/ibI (cKaJIbHbIA MAacCHB)
o [IpoyHOCTb Ha OJIHOOCHOE CHKATHE
e Mosys [Onra (no Tabnuue)
o Koadduument INyaccona (no Tabnuue)
c). Bona
s pH

cojeprKkaHue cyIb(HaroB

cojepKaHHue XJIOPHI0B

cofepiKaHMe IPYrMX BElleCTB, BIMAIOWMX Ha CTEMCHb KOPPO3HH CTATbHBIX OaloK M
Jlerpajalmio NPOUHOCTH GeTOHHBIX KOHCTPYKLMH.

C. TloAroTOBHTH OTHET O MPOBEACHHBIX M3BICKAHMAX 1A MPOCKTHPYEMBIX coOpyKeHHii ¢ NOAPOOHBIM
ONMCAHMEM MPOM3BEJEHHBIX PaboT, ¢ BHIBOJAMM M PEKOMEHIALHAMHU. OTyeT A0/UKEH BKIKOYATh,
KaK MHHHMYM, CIIEyOMIY0 HHOPMALHIO:

. Ileranbnoe ONMUCcaHME BbINMOJITHEHHBIX paGOT U Npoueayp, HUCMOJIB3YEMBIX TIPH HX BBI[TOJIHEHHUH.

e T[lnaubl, pazpesbl no wypdham/CKBaKHHAM, IETAIBHOS ONMCAHNE PYHTOB/TIOPOJ H MX CBOWCTB,
HATMYME 1013eMHbBIX BO H TAIMKOB, IPAHMIIbI BEYHOH MEP3/IO0ThI M CONCPIKAHHE /LA,

L4 PESyJ’leaTbI MOJICBLIX H na60paT0prlx TECTOB B r‘paquecxom U TEKCTOBOM BHIE.

e BriBoabl U pEKOMEHIALIHH.

CpoKH HCHO/IHEeHHS:

1. TloapsaayMK JO/KEH 3aBEpIIMTh BCE paBoThI, yKa3aHHble B HACTOSLIEM TEXHHHYCCKOM
3aj1aHMK, C IPEICTABNIEHHEM OKOHYATEIBHONO 0T4ETA COTacHO A0TOBOPY -
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2. B cayuyae Heobxonumocty [loapsaumk No/KeH NpelocTaB/lsiTh 3aKa34yuKy NPOMEKYTOUHbIE
JaHHbIE 110 Mepe 3aBepiieHus paboT.

1V, Ocnoenvle mpebosarua:

o MHmKeHepHO-reonorHyYeckHe M3bICKAHMA JI0JUKHBI  YYHTBIBATH crielM(HUKY JedcTBylomero
PYAHHKA, COEPKATh KPATKHE PEKOMEHALIMH MO BLISBICHHBIM npobieMam.

o [Ilocne BbInosHEHUs paﬁOT nOIlpﬂll'-lHK COrjlacoBbIBacT pPE3YyJibTaTbl BbINMOJIHEHHbBIX pa60T Cc
3aKa34yMKOM C COCTaBJIEHHEM MPOMENKYTOYHOTO aKTa C1a4i JOKYMEHTAlluH.

o B npouecce BbimonHenus pabor Bce TexHH4YeckHe peweHUs [loapsa4YMK cOrnacoBbIBaeT ¢
3aKazuuKoM,

o [loapanuuk nepenaer 3aka3uuky OTHET B TPeX pacrnevyaraHHbIX YK3eMIUIAPAX M Ha 3JIeKTPOHHOM
Hocutene. [lpuwem ordera 3aka3zumkoM odopMIAETCS OKOHYATEJIBHBIM aKTOM CJa4M-NIPHEMKH
BbINO/HEHHOH pabotbl. B akte npuemku BbimonHeHHoOH paboTbl oTpakkaetcs o00beMm
nepeaBaeMoii [loapaauMkoM J0OKYMEHTALMH, a TaKKe COOTBETCTBHE BBINOJIHEHHOH paboTbl
TpeGOBaHMAM HACTOALIErO TEXHUUYECKOro 3aiaHus u Jlorosopa.
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1.7. Umerommuecs CBEACHNA O paHee BBITIOTHEHHBIX Ha 00BEKTE H3BICKATEIBCKHUX paboTax

(HamMeHOBaHHE 00BEKTa HIIH AP. MATEPHAIIOB, 3aKa3, HA3BAHHE OPraHHU3ALMHY, BHITOTHUBIICH PaGOTHI, BUbI BHITIOTHEHHBIX

paboT, roJ U3BICKAHHH H MECTO XPAHCHHS) j-
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2. TpeboBanus K MPOU3BOACTBY HHIKEHEPHO-TCOJOTHICCKHX paboT
(He0OX0MUMOE MTOTIEPKHYTH ).

2.1. IIpou3BecTy HHKEHEPHO-TEOJIOTHYECKYIO CHEMKY B MaciuTade
HA IUIOWAAM ™ KM’ yKa3aHHYIO Ha TIaHe.

2.2. Ilpon3BecTH HHXEHEPHO-T€OIOrMYECKHE U3bICKAHHS Ha IUTOLIAAKAX CTPOUTEIBCTBA 3MaHHM
Y COOPYXXEHMH, YKa3aHHBIX B Tabnuie Ne2 u Ha niiaHax.

2.3. IIpou3BecT! HHKEHEPHO-T€0JIOTMYECKUE U3BICKAHUS 10 TPACCaM BHETLIOIIA 0YHBIX
WHKEHEPHBIX CETEH U MOABE3IHBIX IOPOT B COOTBETCTBHH ¢ Tabmiiei Nel.

2.4. TlepeyeHs cneUManbHbIX paboT 22 C e cer 7 & c i

7
(BekpeITHE PPANAMEHTOB, 3aMAYHBAHKE KOTIIOBAHOB,

ONpEIEICHUE PACYCTHBIX 3HAYCHHHN CLETUICHHS, YTJIa BHYTPSHHETO TPEHUS ¥ MOAY/Is1 A6)OPMALIU MOJICBBIMA METOAAMH H T.11.)
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3. TpeGoBanus K BBITIOJIHEHWIO IPYTHX BUAOB paboT (pu 6onbmom ob6bseme pabor
MPEIOCTaBUTh OTAEIBHOE 3a/1aHUE).

3.1. BBINOJHUTH I'€0JIOTUUECKHE M THIPOre0IOrMYECKHE U3bICKaHNS Lz o epfecer’ &
Pl Ad i 20 S pr 7o £ X %%ﬂﬁ
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(Ha3HaYEHHE H HEOOXOAUMBIH CoctdB m3bICKaHMiT)

3.2. [IpenocTaBuUTh AaHHBIC KOPPO3HOHHOCTH IPYHTOB M arpECCUBHOCTH MOA3CMHBIX BOJ 10
OTHOLLIEHHIO K OETOHAM, JKEJIE3y, ATFOMHHHIO, CBUHILY (HYXKHOE MOAYEPKHYTh)
e s o

3.3.IIpoune TpeOOBaHUS K BHITIOTHEHHIO H3BICKAHHI

4. TpeOGoBaHUS K KOMIUIEKTALIUH MATEPHAJIOB 110 HEOKEHEPHBIM H3bICKAHUSM.

4.1. PekOMEHIAIMH 110 0YEPETHOCTH IIPOU3BOICTBA PabOT: A EeZ

4.2. TlepedyeHs U KOJMYECTBO MIPEACTABISAEMBIX MATEPUATIOB U3bICKAHHIA:
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TexHuueckoe 3a1aHNe npeacCTaBlICHO B 2-x SK3EMILIAPAX ¢ NPUTTOKCHUEM!

1. ATI3 (MTT3)

2. Ilnan (cxema) pa3MEIICHUs MPOEKTUPYEMBIX 3JaHHH, COOPYXKECHHUI H TPACC MHKEHEPHBIX
KOMMYHHWKAIWHA, - A.

3. CutyanMoHHasi CXeMa MECTOMNOJIOKEHUS 00bEKTA.
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I/IH}KCHCpHO — I'COJIOT'MYCCKOC 3aKJIIFOUYCHUEC

BBenenue

B cootBerctBum ¢ Texanueckumu 3amanusmu 3A0 «Kymrop I'onx Kommanny (kontpakt C-
7721) 1 OAO «IIpomnpoext», OAO «Ksiprei3 ' M3» BeImonHeHs! B HOsAOpe-nekadpe 2021 rona
MHKEHEPHO-T€0JIOTHYECKHE U3bICKaHus Ha oObekre: «Pacmmpenne ckiaaga 'CM no 2475m° na
pyanuxke Kymrop», Ha cragun PII.

[lenbto paboOT SBIAIOCH U3YYEHHE JIUTOJIOTUYECKOTO W TE€OKPHOJIOTHYECKOTO CTPOCHUS U
CBOWCTB TPYHTOB B KOHTYypaX IMpPOEKTUPYEMBIX IOMOJHHUTEIBHBIX COOPY)KEHUH Ha ydacTKe CKiIaja
I'CM pynnuka Kymrop.

JU1s 3TOrO Ha MJIoUIaIKaX MPOEKTUPYEMOT'O CTPOUTENHCTBA OBUIH MTPOOYPEHBI FTEOTEXHUYECKHE
ckBakuHBl Ha: «TomauBo 3ampaBoyHoOil miIomaake» Obuia mpoOypena 1 ckBaxkumHa (CkB-1)
riyouHoi 6.0M; Ha ydacTke «Onopsl MoA TOMIUBONPOBOAbLD TPoOypeHo 3 ckBaxuHbl (CkB-2, CKB-
3, CxB-4) rnybunoii no 8.0m; Ha mromanke «Pysepsyapa 1000m3» Gbina mpo6ypena 1 ckBakuHa
(CkB-5) rmyounoii 10.0M (cM. cxemy pacroOKEeHHsI CKBAXKHH).

BbiHOCKa M MJIaHOBO-BBICOTHASI IPUBSI3KA CKBaXXMH HAa OOBEKTE BBIINOJHEHBI CHEIHATUCTaMU
oraena Mudpactpykrypsl u Ilpoekra 3A0 «Kymrop ['onx Kommanny.

[Ipu Hanucanuu oTdeTa OBLIM HCIOJIB30BaHBl apXHBHBbIE MaTepuaibl Mo 00beKTy: «Ckian
I'CM 1400m* na pyauuxe Kymrop», apx. 3029 OAO «Kbipreil TU3».

N3pickanusa BeimonHsnuch corstacHo CHull KP 11-01-98 «HkeHepHbIEe H3BICKAHUS MO
pasnuunbie Buabl ctpoutenbeTBa 1 CHull 2.02.04-88 «OcHoBanust 1 pyHAAMEHTHI HA BEYHOMEP3IIBIX
rpynTax» (Mocksa, 1990r.).

1. MeToanka BbINIOJIHEHUS PadoT

a) bypossie pa0oThl

Jns monmydeHus HeoOXOAMMOH HH(OpPManuM MO TPyHTaM Ha HCCIEIYyeMOW TEeppUTOPUU
MIPOM3BOIMIINCH OypOBBIE PAOOTHI C UCTIOIB30BAHUEM CaMOXOIHOM OypoBoit yctaHOBKH YPB-2A-2 Ha
0a3e apromarmmabl «Kamaszy (poto Nel).

bypeHne ckBakuH B MEp3JIbIX TPYHTaxX MPOU3BOAUIIOCH KOJIOHKOBBIM CIIOCOOOM AMaMETPOM
112mm, TBepAOCIIIaBHBIMA KOPOHKAMM U ¢ IPUMEHEHUEM pa3BeouyHOro nHeBmoyaapHuka PII-112, ¢
BBIHOCOM I[UIaMa IyTE€M TMPOAYBKH CTBOJIAa CKBaXHHBI XOJIOAHBIM CXKATbIM BO3AYXOM, YTO
o0ecreyrBao JHIIb MOBEPXHOCTHOE OTTAUBAHUE BHIOYPEHHOTO KEPHA MEP3JIOr0 IPYHTA.

Bcero npoGypeno 5 ckBaxkuH ¢ riayounamu ot 6.0 1o 10.0m. OOmuii 06beM OypeHHs: COCTaBHI
40 m.m.

0) OnpoGoBanue

B mpouecce mpoBeneHusi OypoBbIX PabOT M3 CKBAXWH MPOU3BOJIUIICA OTOOp 0OpasloB C
HEHAPYIICHHON CTPYKTYypo# (cM. (oTo 2) W 00pasloB ¢ HApPYIIEHHOH CTPYyKTypoil (cMm. doto 3).
[IpoOb1 ¢ HapyIIEHHOW CTPYKTYpOW TMOMENIAINCh B JBOWHBIC TUIACTUKOBBIC MEIIKH, 3aTEM
YKJIaJbIBAJINCh B TKAHEBBIH MEIIOK M CHA0XalMCh STHKETKOH C HOMEpPOM CKBaXKHHBI, TITyOWHOM
orOopa W TOJEBBIM ompeaeneHruemM TpyHTa. OOpasibl ¢ HEHApPYIIEHHOW CTPYKTYpPOW (MOHOJIHTHI)
TakkK€ NOMEIAINCh B JBOWHbBIC IIACTUKOBBIE MEIIKHM M JIOMOJHUTEIHLHO OOMATHIBAIUCH TPEeMs
CJIOSIMU IIIMPOKOT'O CKOTYA.

OO6pa3ibl TPYHTOB MO OKOHYAHWIO palbOT ObUIM TepeBe3eHbl TpaHcmopToMm l[lompsounka B
r.bumkek, B rpyHTOBO-xMMHYeckyto Jsaboparopuio OAO «KeipreI'MU3» nns mabopaTopHbIX
UCCIIEIOBaHUM (PU3UKO-MEXaHUUECKUX XapaKTEPUCTUK TPYHTOB B OTTAsIBIIIEM COCTOSIHUU.

OT160p 06pa3uoB rpyHTOB pou3Boauics B coorsercTBun ¢ 'OCT 12071-2000.
B Mep3nbpix rpyHTax BH3yaJbHO OIpelnesuiach OObeMHas JBIUCTOCTh B H3BJIEKAEMOM IPHU
OypeHuH KepHe.




Nel. BypeHnue ckBaXMHBI C UCTIOJIb30BaHNEM OypoBoii ycTaHOBKH YPB-2A-2
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Ilpo6a rpyHTa

OSer™ o o 2 J1EL

Mecro oT60pa: L"/'»"g ]

TryGmra 0100p2, M- qo- T 5 M

[lata or6opa:

Damunns 0TOHpaS!

®oto Ne3. Ilpoba 3anmoaHHUTENS KPYITHOOOIOMOYHOTO IPYHTA

B) JlaGopaTopHble padoThl

JlaGopaTopHble UCCIIEJOBaHUs TPYHTOB MPOBOJIUIOCH B TPYHTOBO-XMMUYECKOW J1abopaTOpuu
OAO  «Koipre'MU3».  Ompenensncst 3epHOBOM  cocTaB  (apeoMeTpusi) TIMHHUCTBIX U
KpYIMHOOOJOMOYHBIX TPYHTOB, HOMEHKJATypa TJUHUCTBIX TPYHTOB (mpenensl ATtTtepOepra),
BJI&KHOCTh TAJIBIX TPYHTOB U CyMMapHasi BJIQXXHOCTb MEP3JIbIX TPYHTOB, 3aCOJIEHHOCTh, XUMUYECKUN
aHaJIN3 BOJHOW BBITSDKKU, KOPPO3HMOHHAS aKTUBHOCTU IPYHTOB K YTJIEPOAMCTON CTAJH.

2. KiimmaTn4yeckasi XapakTepUCTHKA paiioHa padoT

KpaTtkas xnumaruyeckass XapakTepUCTHKAa pailoHa pabOT MPUBOIAUTCS IO METEOCTaHIMHU

“Tanp-11lanp”:

1. HopmartuBHas riryOMHa CE30HHOTO OTTaWBAHUS TPYHTOB IOJ] OTKPBITOM, OTOJIEHHOW OT CHera
MIOBEPXHOCTHIO TOPU30HTAIIBHOM MIIOMAAKU cocTaBisieT 270cm.

2. CpenHsisi CKOPOCTb BETpa 3a OTONUTENbHBIN Nepruoa odecredeHHOCThIo 80% - Im/c.

3. Tononennas creHka, Bo3aMoxHas 1 pa3 B 25 net — 50 mm.

4. Temmeparypa Bo3myxa: cpemHeromoBas — MuHyc 8°C, MakcumanbHas — 1moc 23°C,
MUHUMAabHas — MuUHYC 49° C.

5. CHerosas Harpyska — 67 kr/m>.

st 6oee TOUHOW OLIGHKH METEOPOJIOrMYECKHX MapaMeTpoB cleayeT oOpamiaThecsi B ATEHTCTBO

o mereoposioruu MUC KP.

3. CelicMHYHOCTD

Cormacao CHull KP 20-02:2009, nmpunoxenue B, ncxomnplii 6amin ceCMHUYHOCTH paiioHa
pabot cocrassier § 6aIOB.



B reonoro-nmuTonoruyeckoM CTPOSHUH TEPPUTOPUHU 10 M3YyYEHHOW CKBaXMHAMM TIYyOMHBI 6-
10M npunumarot yyactue rpyHThl 11 u III kareropuu no celicMM4eCKMM CBOMCTBAM.

Ha Gomnbimieit yactu u3ydaemon Tepputopuu npeodnanaroT rpyHTtsl I kateropun. Ha yuactke
OTOp MOJ TOIIMBONPOBO/IbI, B paililOHE CKBAXKUHBI 2, BCKPBHIT HACBIITHON IPYHT MOLTHOCTBIO 6.0M, T.€.
B 3TOM MecCTe npeodmanaroT rpyHTHl 111 kaTeropuu mo ceicMUYECKUM CBOMCTBAM.

['pyHTBI MHOTOJIETHEMEP3IIBIE, @ TAKXKE B CE30HHOMEP3JIOM COCTOSIHUU.

[To rpyHTOBBIM U THAPOTEOJOTUYECKUM YCIOBHSIM CEHCMHYHOCTH OOJIBIIECH YacTU TEPPUTOPUHU
PEKOMEHIYeTCsI IPUHATH 8 OAJIOB, 32 UCKIIOUEHUEM P-Ha CKBaXXUHBI No2, T11e mpeo0IaiatoT TPYHTHI
III kaTeropuu, — CEHCMUYHOCTh PEKOMEHAYETCS B 3TOM MECTE IPUHSATH 9 6aioB.

OpHEeHTUPOBOYHBIE TPAHUIIBI 30H C PA3TUYHON CEMCMUYECKOW aKTMBHOCTHIO MOKAa3aHbl HA KapTe
(akTHUECKOro MaTepuaa.

4. T'eomopotorus, puznko-reoorudecKne Npouecchbl U siBJeHUs

[To agMUHUCTPAaTUBHOMY JENIEHUIO Y4aCTOK paboT MpHypoYeH K BEICOKOTOPHON 4acTH JKeThI-
Ory3ckoro paitona, Uccpik-Kynbckoit o6mactu.

B reomopdonornyeckoM OTHOILIEHMH YYacTOK IPOEKTUPYEMBIX pPaboOT pacmojaraercs B
ypouuiie YoH-Capoitop. [IoBepXHOCTh y4acTKka OTHOCHUTEIBHO POBHAs, CITIAHUPOBAHHAS.

AOCONIOTHBIE OTMETKHU MOBEPXHOCTH U3MEHSOTCS OT 3915.5M 110 3917.1Mm.

5. I'e0J10r0-1MTO010rHYeCKOe U KPMOTeHHOE CTPOCHHEe

B reokpuosoruueckoM CTpOCHMM MPUHUMAIOT ydacTue (IIIOBHOIIISIIIMAILHBIE Y€TBEPTHUHBIC
ornoxkenuss (fgQu), npencTaBieHHbIE WIEOSHUCTHIM, IPECBSHBIM W TJIHHUCTHIMH TPYHTaMH,
CE30HHOMEP3JIbIMU U MHOTOJIETHEMEP3IbIMU. [loBCEMECTHO ATH TPYHTHI NEPEKPHITH C MOBEPXHOCTH
HACBIITHBIMU (TEXHOTCHHBIMU) TpyHTaMH (t Qrv).

HacpinHble TPyHTBI Ha y4acTKE BCKPBITBI BCEMHU MPOOYPEHHBIMH CKBa)KMHaMHU. MOIIHOCTD
HACBIITHBIX TPYHTOB Ha y4acTKax Kojebmercs oT 2.2M (ckB-5) 10 6.0M (CkB-2).

Cyzast Mo KOJIOHKaM CKBa)XXMH, Ha Y4acTKE Pa3BUTHI KaK CJIa00JIbAUCTHIE (JIBIUCTOCTh 33 CYET
nenstHpIX BKItoueHUH li 1o 20%), Tak U AbAMCTHIE (JIBAUCTOCTh 3a CUET JIEISHBIX BKIIOYeHMH i 110
30%) KpynHOOOJIOMOYHBIE U TIMHUCTBIE TPYHTHI.

I'uHuCTBIE TPYHTHI BCKPBITHI IO/ HACBITHBIMU IpyHTaMH B ckBaxknHax NeNe 4 u 5. MomHocTh
nx koseoiaercs ot 1.8 1o 2.0m.

KpymHO0010MOYHBIE TPYHTBI TOBCEMECTHO BCKPBITHI BCEMH CKBOKHHAMU. MOIIHOCTh HX
koneosercs ot 2.0 1o 5.8M (CkB-5).

ITo pe3ynpTaram OypeHHss HA MOMEHT HM3bICKaHUH (HOsIOps 2021r.) rpyHTHI 10 TIyOUHBI 2.7-
6.0M HaXOIWIUCh B CE30HHOMEP3JIOM COCTOSIHMHU. [0 MaHHBIM MHOTOJIETHUX HAOMIOIEHUNH M/C
«Tsub-11Ianp» TPYHTHI CE€30HHOOTTAUBAIOIIUE 10 TNTyOUHBI 2.7M.

6. 'uaporeosoruyeckue ycjaoBust

[Tox3eMHBIE BOJBI CKBOKMHAMH, MPOOYpEHHBIMH 10 TiyOumHB 6.0-10.0M, Ha ydacTkax
MPOEKTUPYEMBIX PabOT HEe OBLIN BCKPBHITHIL.

Cormacao nyHkTy 2.97 «IlocoOus o MPOEKTUPOBAHUIO OCHOBAHHMM 3/IaHUM M COOPYKCHHUI»
(x CHulI 2.02.01-83), y4acTOK OTHOCHUTCS K MOTEHIIMAIBLHO HEMOITOIISIEMBIM MMOA3€MHBIMU BOJIAMHU.

7. DU3HKO-MeXaHHYeCKHe, TelJI0(pu3nyecKkue 1 KOPpPO3HOHHbIE CBOMCTBA IPYHTOB

Cornacuo I'OCT 20522-75, TOCT 25100-2020 I'pyutel. Knaccudukarus u CHull 2.02.04-88
OcHoBanus 1 GyHIaMEHTHI Ha BeUHOMEP3JbIX IrpyHTax (Mocksa, 1990), mo gaHHBIM J1abOpaTOPHBIX
TECTOB M BH3YyaJbHOMY OIPEACTICHUI0 OOBEMHOW JIBAUCTOCTA TPYHTOB BBIICTCHBI 7 WHKEHEPHO-
reojioruueckux snemeHToB (UI'D).




HopMmaTuBHble U pacueTHble 3HAUEHUS TEIIOPU3MYECKUX U MPOYHOCTHBIX XapaKTEPUCTUK
IPYHTOB, PEKOMEHAYEMBIE JUIsl NIpPOEKTHpoBaHMs, mnpuBoasrcs coracHo CHull 2.02.04-88,
npuiioxenus 1-3.

CpenneronoBasi TeMneparypa rpyHTa, U3MepeHHas Ha riyouHe 10M, NpuHATA MO JAHHBIM
MHoOroJieTHUX HaOmonenui M/c «Tsaab-1llane» u coctaBmser munyc 1,2 °C. OHa mpuHATA Kak
pacueTHasi CpeHero/J0Bas TeMIeparypa MHOTrosieTHemep3ioro rpyHTa (To).

Ce3oHHOMep3IbIE TPYHTBI MIPE/ICTABIICHBI HACBIITHBIM TPYHTOM Uros-1,
KpynmHOOO10MOYHBIMH TpyHTaMu UI'3-2 u rimmaMCTRIMU TpyHTamMu UT'D-2a.

HUI'D-1. HacbmHOW TIpyHT YIUIOTHEHHBIM (HEKOHIAWLMOHHBIE pyIbl), TEMHO-CEPBIi,
MIPE/ICTAaBJICHHBI B OCHOBHOM YTJIMCTHIMHM CJaHIIAMHM Pa3HOW MPOYHOCTH B BHJIE JIPECBBI, LICOHS,
TJIBI0, TIECKA U MBIIEBATHIMU YaCTHIIAMH;, CE30HHOMEP3IIBIN, IPU OTTAUBAHUU TPYHT MAJOBIAXXHBIN; OT
CPEIHE3aCOIEHHOTO JI0 CUIIbHO3ACOJICHHOTO.

Du3nYeCKue XapaKTEPUCTUKH 3AMOTHUTENS IPUBOASTCS B Tabmie Nel.

Cormacao CHull 2.02.04-88, it 4.42., Ta61.9, 111 HACBITHBIX KPYMTHOOOJIOMOYHBIX TPYHTOB C
MbUIEBATO-TJIMHUCTBIM 3anoyiHutesieM 10 30%, ManoBiIakHbIX, TP cTeeHH BiaxkHOCTU 0.6<Sr<(0.8,
PEKOMEHIyeTCsl IPUHSTh PACUETHYIO YAEIbHYIO KacaTelbHYIO0 CHITy MOpO3HOro mydeHus tm = 53 klla
(0.53 xrc/em?).

B cBsi3u ¢ TeM, 4TO HaM HEW3BECTHA TOYHAs TEXHOJIOTUS OTCHINKU M BO3BEJIEHUS HACHINEH,
pEKOMEHAYeTCs MPUHSATh PACUETHOE COMPOTHUBIIEHUE IS ATUX TpyHTOB coriaacHo CHull 2.02.01-83%*,
npuioxkenue 3, Tabn.5, mpu creneHu BIAKHOCTH Sr<(0.5 MO MBUICBATO-TIIMHUCTOMY 3arOJHUTEIIO,
CIIEyIOILEE:

Ro=100xITa (1.0 xrc/cm?).

HUI'J-2. llleGeHUCTHIE TPYHT C MBUIEBATO-TIIMHUCTBIM 3amoiHuTeneM 10 20%, KeaToBaTo-
KOPHUYHEBBIN, CE30HHOMEP3JIbI, MAaJOBJIIAXKHBIH, C BKIIOYEHHEM TIBIO 10 5%, mpenacraBiieH
u3Bep)KkeHHBIMU nopoaamu. [lannsiii UI'D BekphIT pu u3bickanusx B 20161 (ckB-1%).

Jnst mebenuctoro rpyata MI'D-2 co creneHpro BIAKHOCTH MPU OTTAaWBAaHUHM, B OCHOBHOM
0.6<Sr<0.8, pexkoMeHAYETCS IPUHATh PACUETHYIO YAEIbHYIO KacaTeJlbHYI0 CHJIy MOPO3HOI'O ITy4E€HHUS
Tm= 53 xI1a (0.53 xrc/cm?).

PacueTHOe compoTuBI€HHE ISl TUX TPYHTOB B TaJOM COCTOSIHUM PEKOMEHIYETCSl MPUHATh
cormacuo CHull 2.02.01-83*, mpunoxkenue 3, Tabmn.1, cienyromiee:

R, = 400 kIIa (4.0 krc/cm?).

NI'I-2a. Cynech apecssiHast (10 42,9% IpecBbl), CEpOBATO-KOPUYHEBAs, CE30HHOMEP3ast, IpU
OTTauBaHUU TBEPAAs, HE3aCOIEHHAas (110 CyMMapHOMY COZEP KAHUIO JIETKOPACTBOPUMBIX COJIEN).

Cynecs MI"D-2a BCKpBIT TONBKO B ckBakHHE NeS MomHOCTBIO 0.5M.

dusnuecKkue XapakTepPUCTHUKU TPYHTa MpHUBOAATCA B Tabnuue N2, rpaHy’IoMeTpUYeCKUn
COCTaB apEOMETPUYECKUM METOAOM - B Tabauue Ne 3, remneparypa Hadana 3aMep3aHus- B TaOnuLe
No4, cBenieHus 0 3aCOJICHHOCTH — B IPHIIOKEHUH Nel.

Temnepatypa Hauana 3amep3anust Tvr = -0,4°C.

Cornacno CHull 2.02.04-88, nn 4.42., Tabn.9, Mg TIMHUCTBIX TPYHTOB, NpPU CTENECHU
BIaXHOCTH 0.6<Sr<0.8, peKoMEHIyeTCsd MPUHATH PACUETHYIO YIEIbHYIO KacaTelbHYI0 CHIY
moposHoro mydenus tth = 53 kIla (0.53 krc/cm?).

J1st TakoM Cylecu B TajJOM COCTOSHMM Pacdye€THOE COIPOTUBIICHUE PEKOMEHIYETCS NPUHATH
cornmacHo CHull 2.02.01-83*, npunoxenue 3, Tabn.3 caexymee: Ro=200 kIla (2.0 krc/cm?).



TABJUIA ®U3NYECKNX CBOMCTB 3AIIOJTHUTEJIS
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HI'I-1. HachInHOii TPYHT
1 CxkB-1 1,0-1,5 HE IUIACTUYEH 2.3 MECOK
2 CxkB-1 3,0-3,5 HE IJIaCTHYCH 1,7 MeCOK
3 Cka-2 2,2-2,5 16,8 11,7 5,1 3,7 <0 CyInech
4 CkB-2 4,0-4,5 17,2 12,3 4.9 5,2 <0 CyInech
5 CxkB-3 1,2-1,5 HE IJIaCTHYCH MeCOK
6 CkB-3 3,0-3,3 18,8 13,0 5,8 5,0 <0 Cymech
7 Cks-4 1,3-1,5 17,5 14 3,5 7,1 <0 CyInech
8 Cks-4 3,5-4,0 23,7 15,8 7,9 13,7 <0 CYTJIMHOK
9 CkB-5 1,5-2,0 18,4 14,4 4.0 8,6 <0 CyInech
Huciio onpeneneHuit 6 6 6 8
MunnMmanpHOE 3HAUCHUE 16,8 11,7 3,5 1,7
MaxkcumanbHOE 3HaYCHUE 23,7 15,8 7,9 13,7
Cpennee 3HaUEHUE 18,7 13,5 5,2 5,9




OCHOBHBIE XAPAKTEPUCTUKHU ®U3UKO-MEXAHUYECKHUX CBOUCTB

Taéamma Ne2

LAo/W ‘uniredrarnd tHoMUPHeod]

Ke

22

‘red1 ‘BMHAAL 0IOHHIALAHE IOIL

¢

21

VY nenbHOE
cuemienue C

2

Krc/cMm

20

klla

19

410911198 XIoohuHeIdo
JuHeXd2Ir0d QOHIILUIOHL))

Iom

18

€W/L ‘elHAdT
OJOHHIIMIIORHOT0F ILOOHLOL] |

P sat

17

'9°Y ‘UUHOIMIIOBHOTOd
WOHIrOI Ul ULOORANAL 9IrALBERNO] |

Isat

16

0/, ‘OIMHOMIIIOBHOT0d AWOHIrOI
KBIIOIA9101091000 9LOOHXRIg

Wsat

15

"9 “ULOORANAL dIrALBERNO] |

I

14

0,27

% ‘ULOOHRULIRIIIT OLfOURH

13

4,0

9, ‘suHedIdLIRYOoRd
onuHedI eH 4100HXer g

12

14,4

0/, ULOIRANAL
onuHedI BH 9LOOHXEIg

11

18,4

21 ‘urodoroudon LHOMIUPPEOY]

10

0, ‘“arooroudor

Q'Y ‘ULOOHXRId 9HIIIOL))
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OnpeneseHue rpaHyJOMeTPHYECKOT0 (36PHOBOI0) COCTABA I'PYHTOB apeOoMeTPUYECKHM MeTO/I0M.

Ta6muia Ne3
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HI"-2a. Cynech gpecBsiHasi, Ce30HHOMep3JIast
1| 5 22-25 [ 211 |95 ] 123 ] 90 | 73| 44 [ 40 [ 39 [158] 61 [ 66 | 3| | | | |
HI-3. CyriMHOK MHOT0JIeTHEMeP3JIblii, ¢J1a00/1bIUCTDII, ¢ BKJIIOYEHHEM ApecBbl 10 22%
1| c4 50-53 [ 102 | 61 | 40 | 39 12,1 52 [ 48 | 48 [241] 104 [ 144 | 3,6 | | | |
HI'I-4. IpecBAHBII IPYHT ¢ NbLIEBATO-IIHHUCTBIM 3anojiHuTes1eM 6os1ee 30% u cynech ApecBsiHas, MHOI0JIeTHEMEP3JIble, JIbAUCThIC
1 c-4 7,0 -[7,5 36,4 6,6 7,4 6,1 6,9 5,5 4,7 2,8 12,51 5,3 5,8 2,3
2 c-5 3,5-14,0 18,0 7,6 7,1 6,2 8,2 5,8 5,2 5,9 16,9 | 9.4 9,7 5,8
HII-5. lledeHucTDIN TPYHT MHOT0JIETHEMEP3JIblii, C12a00/1bANCThIN
1 c-1 40-l45 [ 367 [ 57 ] 50 | 41 | 80 ] 40 | 31 | 47 [128] 69 | 90 | 31] | | | | sanonmwrens
HI"-6. IlledeHnCTHIN TPYHT MHOTOJI€THEMeP3.1blid, JIbAUCThIN
1 c-1 55-l60 | 72 |68 ] 74 | 64 |90 ] 60 | 61 [ 60 [222]107] 122 [ 33 | | | [ sanomsurens




TemnepaTypa HayaJia 3aMep3aHus TPYHTOB

Ta6auna Ned
Nole Homep Lay6una Konuentpanus Temmneparypa Hauaja Hoep
wn | ckBaskuHBI oTGopa, M. TOPOBOIo PacTBOPa |3aMep3anust rpynra, Ty, Ura Haumenosanue rpynra no F'OCT 25100-2011
Cps €. °C
1 Cks-1 1,0 1,5 0,15* 1 Her TabnMYHBIX JaHHBIX, TAK KaK BRICOKAsk KOHIIEHTPAITUS TIOPOBOTO pacTBopa
2 Cka-1 3,0 3,5 0,09* 1 Her TabnuuHBIX JaHHBIX, TAK KaK BHICOKAs KOHIICHTPAIIHs IOPOBOTO PacTBOpa
3 Cks-2 4,0 4,5 0,07* 1 Her Tabnu4uHBIX JaHHBIX, TaK KaK BHICOKAsk KOHIIEHTPAITUS TIOPOBOTO pacTBopa
4 Cka-3 1,2 1,5 0,10* 1 Her TabnuuHBIX JaHHBIX, TAK KaK BHICOKAs KOHIICHTPAIIHS IOPOBOTO PacTBOpa
5 Cks-3 3,0 33 0,13* 1 Her Tabnu4YHBIX JaHHBIX, TAK KaK BHICOKAsk KOHIIEHTPAIIUS TIOPOBOTO pacTBopa
CpenHee 3HaUYeHHUE:
1 CkB-5 | 2,2 | 2,5 | 0,003 -0,4 2a Cynecb ce30HHOOTTauBaroLIast
CpenHee 3HaYeHHe:
1 Cxs-4 5,0 53 0,002 -0,3 3 CyTrIMHOK MHOTOJIETHEMEP3IIbIH, CI1ab0IbIUCTHIN
CpenHee 3HaUYeHHUE:
1 Cxs-4 7,0 7,5 0,002 -0,3 4 JlpecBsHBII IPYHT C MBIIIEBATO-TJIMHUCTBIM 3aroiaHuTeneM ooiuee 30%, JIbAnCTHINR
2 CxkB-5 3,5 4,0 0,004 -0,5 4 JpecBsHBII TPYHT C MBUICBATO-TIIMHACTHIM 3anoTHATENeM O6osee 30%, IbanucThIi
CpenHee 3HaUYeHHUE: -0,4
1 Cxs-1 4,0 4,5 0,006 -0,7 5 11leOeHNCTRIN IPYHT, MHOTOJIETHEMEP3JIbIii, CIIa00IbUCTHIH
2 Cks-3 4,5 5,0 0,007 -0,8 5 [[eGeHNCTRIN TPYHT, MHOTOJIETHEMEP3JIBIH, CI1a00IbIUCTHII
3 Cks-5 6,5 7,0 0,009 -0,84 5 [IleGeHNCTHIN TPYHT, MHOTOJIETHEMEP3JIbIii, CIIa00bUCTBIH
4 Cks-5 9,0 9,5 0,005 -0,6 5 [[eGeHNCTRIN TPYHT, MHOTOJIETHEMEP3JIBIH, CI1a00IbIUCTHII
CpenHee 3HaYeHHE: -0,73
1 Cxs-1 5,5 6,0 0,003 -0,44 6 11]eOeHNCTHIN TPYHT, MHOTOJIETHEMEP3IIBIHL, JIbAUCTHIN
2 Cks-3 7,0 7,5 0,002 -0,36 [I{e6eHUCTBI TPYHT, MHOTOJICTHEMEP3JIBIH, JTbIUCTHIH

Cpezmee 3HAYCHHE:

3uauenus co "*" B pacueT He OpalMCh, TaK KAK OHHM DKCTPEMaJIbHBIE
s




Ce3zonHooTrTanBaommi rpyHT MI'D-2a He peKoMeHIyeTcsi K HCMHOJIb30BAHUIO B KauyeCTBE
OCHOBaHHUS (PYH/JIaMEHTOB COOPYXEHHUU B CBSI3U C €r0 HECTAOMIILHBIM COCTOSIHUEM (IEpUOIUYECKUe
OTTauBaHUA-IPOMEP3aHUs) U BO3HUKAIOIIUMHU B HEM 3HAUUTEIbHBIMUA CUIIAMUA MOPO3HOTO MMYYEHHUS.

CezonnootrrauBatomuii rpyHT UI'D-2a pekoMeH1yeTcst HOTHOCTBIO pope3aTh hyHIaMeHTaMu
COOPYKEHHII.

MHoroseTHeMep3ible  TPYHTbl NPEICTABIEHbI CYIJIMHKOM, CYIIECBIO, JpPECBSHBIM W,
111e0EHUCTHIM TPYHTAMHU C PA3JIMYHBIM COJIEPKaHUEM JIbJIA.

Cornacio CHull 2.02.04-88 B MHOroJ€THEMEP3JbIX TPYHTAX BBIJACICHBI CIEIYIOIINE
WH>KEHEPHO-TE€0JIOTMYECKUE IIIEMEHTHI:

HUI'D-3. CyrinmHOK CEepoBaTO-KOPUYHEBBIM, MHOTOJIETHEMEDP3bIH, JBAUCTOCTh 3a CUET
neasabix BrIoueHud (Ii) mo 10-15% (cmabonbaucThie), KPUOTEKCTypa KOPKOBasi, MPU OTTAaUBAaHUU
IPYHT NOJIYTBEPbIN (BIaXKHBIN), C BKIIIOUEHUEM JIpeCBBI 10 22%, HE3aCOIECHHBIMH.

Cyraunok UI™3-3 BCKPBIT TOJBKO CKBAXKMHOM 4 MOIIHOCTHIO 1.8M Ha y4yacTKe MOJ OMOpHI IS
TOIUIMBOIIPOBO/BI.

dusnuecKkue XapakTePUCTHUKU TPyHTa MpUBOAATCA B Tabnuue NeS, rpaHy’IoMeTpUdecKUi
COCTaB apeoOMETPUUECKUM METOJIOM - B Tabnuie Ne 3, TeMneparypa Hadyajio 3aMep3aHusi- B TaOIuLe
No4, cBenieHUs 0 3aCOJIEHHOCTH — B TPHIIOKEHUH Nel.

[I1O0THOCTH TpPyHTa W IUIOTHOCTU aOCOJIOTHO CYXOrO TPYHTA, MOJYYEHHBIE JIAOOPAaTOPHBIM
METOJIOM 10 OJJHOMY MOHOJIUTY CIEAYIOLIHE:

3HaueHne MIOTHOCTH rpyHTa P = 2.01 T/M°;

3HaueHne MIOTHOCTH aBCOMIOTHO CYXOTro IpyHTa - Pd =1.71 T/M°.

Temneparypa Hauana 3amep3anus Tor = -0.3°C.

Jns rerutodpusndeckux pacuetoB 1o rpyHtam MID-3 koadduimeHTsl TemonpoBOIHOCTH B
TaJlOM W MEp3JIOM COCTOSIHHUSIX PEKOMEHIYeTCS NpPHUHATH MPH CPEIHEM 3HAYCHUH CYMMAapHOM
BIXHOCTH Wiot= 17.5% ¥ IJIOTHOCTH CyXoro rpyHTa pa= 1.71 /M, cnemyromumu:

An=1.19 Bt/(m - °C), 1.03 kxai/(m o °C); Ar=1.34 B1/(m - °C), 1.15 xkan/(m - ua- °C);

00BbeMHas TEIIOEMKOCTh IPYHTA B TaJIOM U MEP3JIOM COCTOSIHUSIX COCTABUT:

Cun = 2.41 JIx/(m*- °C), 622 xxan/(m> - °C); Cr=2.07 Jlx/(m> - °C), 492 xxan/(m> - °C).

PacuerHoe maBnenue (R) mox momomBoii ctondyaroro GpyHmaaMeHTa peKOMEHAYeTCs MPUHSATh
cornacHo CHull 2.02.04-88, mpunoxenus 2, Tabn.2, cieayromue:

R =590 kIIa (5.9 krc/cm?).

PacyeTHOE COIPOTUBIEHUE MEP3JIOr0 IPyHTAa CABUTY IO MOBEPXHOCTIM cMep3aHus (Raf) u

pacyeTHOE COMPOTUBIICHHE CABHTY IO TPYHTY HIJIM TpyHTOBOMY pactBopy (Rsh) pexomenmyercs
npunats cormacHo CHull 2.02.04-88, mpunoxenus 2, Tabn.3 u Tabm4 s CyrJIMHKa OpU
pacuetHoi Temnepatype -1.2°C, caegyroniue:

Rar= 112 kITa (11.2 xrc/em?); Rgn = 132 xI1a (13.2 kre/cm?).

HopmatuBHbIE 3HaueHUs yIEJNBHOTO CHEMJIEHHs M yIrjla BHYTPEHHErOo TpEHMs
pEKOMEeH TyeTCsl IPUHATH MO APXUBHBIM JJAaHHBIM: ¢y = 5.8 kI1a (0.058 kre/cm?); ¢n =19 °.

HopmatuBHOE 3Ha4eHHE KOMIIPECCHOHHOTO MOAYIS AeopMaii peKOMEHAYeTCsl IPUHSTD
110 APXUBHBIM JIaHHBIM:

E compr., = 2.3-3.0 MIIa (23-30 krc/cm?).

HopmartuBHoe 3HaueHune ko3 uienTa yInoTHeH s pu 3ToM coctaBmiio: a = 0.035-0.025
(TpYHT IpH OTTaWBAHUH - CPEAHECKUMAEMBINA ).

3nayenue koddduuuenta I[lyaccona pexomenayercsa npuiath | = 0.35 (CnpaBo4HHMK IO
WH)XEHEPHOU reosioruu, crp. 55, «Henpa», Mocksa,1974r.).
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UI'D-4. [IpecBaHblil TPYHT C NbLIEBATO-TIUHUCTBIM 3anonHutesneM Oosee 30% (B 3amosnHuTENe
CYIIECh), CBETJIO-KOPUYHEBBIM, MHOTIOJETHEMEP3IbIM, KPUOTEKCTypa KOpPKOBas, JIBAUCTBIN
(mpaucTocTh 10 25-30%, mpu OTTauBaHUM 3aMOJHUTENb TEKYUYH, a TAK)Ke CyNech IpecBsiHasl (IpeCBbI
10 32.7%) npaucrasi; He3acCoJICHHBIE.

I'pynTtsl UT"2-4 BCKpBITHI B CKBaXXWHAX 4 U 5 MOITHOCTHIO 1.5-1.8M.

dusnuecKkue XapakTepPUCTHUKU TPYHTa MpHUBOAATCA B Tabnuue Ne6, rpaHy’IoMeTpUUYeCKUN
COCTaB apeoOMETPUUECKUM METOJIOM - B Tabnuie Ne 3, TeMneparypa Hayajio 3aMep3aHusi- B TaOJIuLe
Ned, cBenenust 0 3aCOJIEHHOCTH — B NpuiIokeHUH Nel.

CpenHee 3HaU€HUE IJIOTHOCTH TPYHTA PEKOMEHIYETCSl IPUHSATD 110 APXUBHBIM JaHHBIM P =
1.83 /m>;

Cpennee 3Ha4YeHHE TUIOTHOCTU aOCOJIOTHO CYXOTO I'pYHTa PEKOMEHIYETCSl MPHUHSATH IO
apXUBHBIM JaHHBIM Pd =1.45 /™.

Temnepatypa Hauana 3amep3anus Tvr = -0.4°C.

Jns  Teriopu3MYecKux pacueToB MO JbaAucToMy rpyHTY UWID-4  koadduumeHTs
TETUIONPOBOAHOCTH B TAJIOM U MEP3JIOM COCTOSHHSIX PEKOMEHTYeTCS IPUHSATH IIPH CPETHEM 3HAYCHUH
cyMMapHOil BiaxHOCTH Wit = 20.0%, IUIOTHOCTM CyXOro IpyHTa pd = 1.451/M° u pacdeTHoii
cpenneromoBoi Temmepatype To =-1.2°C, cnenyromumu:

Mn=1.74 Bt/(m - °C), 1.50 xkan/(m - a °C); Ar=1.86 B1/(m - °C), 1.60 kxan/(m - u °C);

00beMHas TEIIIOEMKOCTh TPYHTA B TAJIOM U MEP3JIOM COCTOSHHUSX COCTaBHT:

Cn = 2.68 JIx/(M> - °C), 640 xxan/(m® - °C) ; Cr =2.26 x/(m> - °C), 540 kxan/(m® - °C),
cootBercTBeHHO (cormacHo CHulI 2.02.04-88, npunoxxenue 1, Tabmn.3).

Pacuetnoe masnenue (R) mox mogomBo# crondyaToro ¢pyHIaMeHTa peKOMEHIYETCs MPUHATH
cormacuo CHull 2.02.04-88, npunoxenus 2, Tabn.2, cneayromnme:

R = 740 xIla (7.4 krc/cm?).

PacuetHOe compoTuBIEHHE MEP3JIOro IPyHTa CABUTY O MOBEPXHOCTSIM cMep3aHus (Raf) u

pacueTHOE COMPOTUBIICHHE CABMUIY IO TPYHTY HJIM I'pyHTOBOMY pacTBopy (Rsh) pexomenmyercs
npusATs corsnacHo CHull 2.02.04-88, npunoxenus 2, tabn.3 u tabn.4 s rpyatoB UI'D-4 npu
pacueTHoii Temmneparype -1.2°C, ciaeayromue:

Rar=112 xITa (11.2 krc/cm?); Rsp = 132 kI1a (13.2 xre/em?).

HopmaruBHbIE 3HAu€HUs YIENBbHOTO CIEMJICHUS M yrila BHYTPEHHETrOo TPEHHS
PEKOMEH TyeTCsl IPUHATH M0 APXUBHBIM JaHHBIM: ¢y = 10.0 kI1a (0.100 krc/cm?); @n = 12°.

HopmatuBHOe 3HaueHHE KOMIIPECCUOHHOIO MOAYJIA eopMallMi PEKOMEHIyeTCsl IPUHATh
10 APXUBHBIM JIaHHBIM:

E compr., = 1.15-1.65 MITa (11.5-16.5 krc/cm?).
HopmaruBHoe 3HaueHHe KOX(p@HUIMEHTa YIUIOTHEHUS Npu 3ToM coctaBuio: a = 0.073-0.045
(TPYHT IpH OTTaWBAHUH - CPEAHECKUMAEMBINA ).

3nauenne kodpdumumenta Ilyaccona pekomenayercs npussath U = 0.35 (CnpaBoyHUK TIO
MHXEHEpHOU reosoruy, crp. 55, «Henpa», Mocksa,1974r.).

HUI'I-5. 11lebeHUTCHIN TPYHT C MbLIEBATO-TIMHUCTBIM (CYTIIMHUCTBIM) 3anosnHuTeneM a0 30%,
CBETJIO-KOPUYHEBbIM, MHOTOJIETHEMEP3JIbI, KPUOTEKCTypa MAacCHUBHAs, CIA0OIbIUCTHIN (JIbAUCTOCTh
1o 3-5%). Cpennee 4Mcio MIACTUYHOCTU 3amonHuTeNns [;=18.2, 4To COOTBETCTBYET HOMEHKJIAType
«CYTJIMHOK», TIPY OTTaWBaHUM 3aMIOJHUTEIb MOTYTBEPIbIN (BIAXHBIH), He3aconeHHbIe. OOIOMOYHBIN
MaTepuan Ci1a0OBBIBETPEINbI, HEOKaTaH, MPEICTaBIeH MeTaMOp(pUUeCKUMHU U U3BEP>KEHHBIMU
MOPOJaMHU.

I'pyntbl UI'3-5 BCKPBITHI MPAKTHUYECKA BCEMH CKBaKMHAMH, KPOME CKBOXXHUHBI 4. BekpbiTast
MOIIIHOCTB KoJieoercs ot 1,8 (ckB-1) 1o 5.8M (ckB-5).
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HI'9-4. IpecBsIHBI IPYHT ¢ NbLIEBATO-IINHUCTHIM 3amojHuTeaeM 0oJiee 30% u cynech ApecBsiHasd,
MHOT0J1eTHeMep3Jble, JIbAHCThbIe
2 Cxs-4 7,0-7,5 22,4 15,5 6,9 25,9 >1 Cyrnech
3 CkB-5 3,5-4,0 20,7 14,3 6,4 13,5 <0 Cynech

UYnciio onpenesieHuii

MuHHMAaJbHOE 3HAYEHHE

MaxkcuMajibHOe 3HaUeHHe

CpenHee 3HaYeHue




dusnuecknue XapaKTCPUCTUKW 3alOJHUTENS TPyHTa TMpUBOAATCS B Tabmume Neo7,
IpaHyJIOMETPUYIECKUI COCTaB apeOMETPHUECKUM METOJIOM - B Tabmuie Ne 3, TeMrieparypa Hadajo
3amep3aHusi- B Ta0smie No4, cBeIeHUS O 3aCOJICHHOCTH — B mpuJtoskeHnu Nel.

PexoMeHyeTcst MPUHATH 3HAYEHUE TUNIOTHOCTH TPYHTA B OTTASBIIEM COCTOSIHUU M3 apXHBHBIX
JTAHHBIX 0=2.06 T/M>, ¥ 3HAYEHHE TIOTHOCTH a0COMIOTHO CYXOTo IPyHTa - Pd =1.9 /M.

Temnepatypa Hauana 3amep3anust Tvr = -0,73°C.

Jns terutopu3myeckux pacueToB To chnadonpaucromy rpyHTy MWITD-5 ko3dduinnenTs
TETUIONPOBOJHOCTH B TAJIOM M MEP3JIOM COCTOSIHUSX MPUHSTHI MPU CPEAHEM 3HAYCHUH CyMMAapHOM
BIaXHOCTH Wiot = 13%, IJIOTHOCTH CyXoro rpyHTta pd = 1.90 T/M° u pacueTHoif cpeaHeromoBoi
temneparype To = -1.2°C, cnenyromumu:

An=1.16 B1/(™m - °C), 1.0 kxan/(m - a °C); Ar=1,30 B1/(™m - °C), 1.12 xkan/(m * u- °C);

00BeMHas TEIUIOEMKOCTh TPYHTA B TAJIOM U MEP3JIOM COCTOSIHUSIX COCTABHT:

Cn = 2.55 JIx/(m* - °C), 607 xxan/(m® - °C) ; Cr=2.15 Ix/(m> - °C), 512 kkan/(m*® - °C),
cootBeTcTBeHHO (cormacHo CHull 2.02.04-88, npunoxenue 1, Tadim.3).

Jns HezaconmeHHoro rpyHra MI'D-5 pacuetHoe naBieHue Ha Mep3nblii TpyHT (R) mon
MOJIOBOM C€TOJI0YATOro (yHIaMEHTa, pPacueTHOE COINPOTHBIEHUE MEP3J0ro IpyHTa CIBUTY IIO
NOBEpXHOCTAM cMep3aHus (Raf) M pacdeTHOE CONPOTHUBIIEHUE CABUTY IO TPYHTY WU T'PYHTOBOMY
pactBopy (Rsh) pexomenayercst nmpunsth cornacno CHull 2.02.04-88, npunoxxenwne 2, Tadn.2 -4, npu
pacueTHoi Temneparype -1.2°C, no Tuny 3anoJHUTENs (CIIMHOK), CIENYIOLIEE:

R =590 kIla (5.9 krc/em?); Rar=112 kIa (11.2 krc/em?); Rgn = 132 xI1a (13.2 kre/em?).

3nayenue koddduuuenta I[lyaccona pexomenayercsa npuiath | = 0.27 (CrnpaBoYHHMK IO
WH)XEHEPHOU reosioruu, crp. 55, «Henpa», Mocksa,1974r.).

HUI'I-6. 11leOeHUCTHIN TPYHT C MBUIEBATO-TIIMHUCTHIM (CyNECUYaHbIM) 3amojaHuTeNeM 10 25%,
CepOBaTO- KOPUYHEBBIN; MHOTOJIETHEMEP3IIBII, KPUOTEKCTYpa KOPKOBAsi, JbAUCTHIN (JIBAUCTOCTH IO
25-30%). Cpennee 4Mciao IMIACTHYHOCTU 3amoiHUTENs [;=8.1, 4TO COOTBETCTBYET HOMEHKJAType
«CYTTUHOK», TPU OTTAMBAHWH 3alOJHHUTENh TEKy4dHil; He3acoleHHBbIH. (OOJIOMOYHBIN MaTepual
CJ1a00BBIBETPEIIbIN, HEOKATaH, PEACTaBICH METaMOP(PHUUECKUMHU U U3BEP)KEHHBIMU MOPOJIaMHU.

I'pyater UI'D-6 nMeOT JI0KadbHOE pACHpPOCTPAHEHUE W BCKPBHITHI B CKBaXxuHax 1 m 3
MOITHOCTEIO 0T 0.5 10 2.5M.

Ou3ndyecKkue XapaKTePUCTUKU 3aMONHUTENS TPYHTa NPHUBOIATCS B TaOmmie Ne§,
TeMIlepaTypa Hauajao 3amep3aHus- B Tadnuie Nod4, CBEZICHUS O 3aCOJICHHOCTH — B TIPHJIOKEHUH Nel.

Temnepatypa Hauana 3amep3anus Tvr = -0.4°C.

B cBsi3u ¢ Bbicokoi sbaucTocThio (25-30%) kpynHooOI0MOUHBIX TpyHTOB MI'D-6 3HaueHue
IJIOTHOCTH TPYHTA JJIsl PACYETOB PEKOMEHyeTCsl HPUHATH P = 2.0 T/M>.
3HaueHHe MIOTHOCTH aOCOMIOTHO CyXOT0 TPYHTa PEKOMEHIYeTCs IPUHAT: Pd =1.7 T/M°>.

Jns rerutodusundeckux pacuetoB 1o rpyHtam MID-6 kosdduimeHTsl TemonpoBOIHOCTH B
TaJlOM U MEp3JIOM COCTOSIHHUSIX PEKOMEHIYeTCS NPHUHATH MPH CPEIHEM 3HAYCHHH CYMMAapHOM
BIaXHOCTH Wit = 25.4% WM IUIOTHOCTH CYXOrO TpYHTa, YCJIOBHO IIPHHATONH pa = 1.70T/M°
CIICAYIOIIMMU:

An=1.51 B1/(™m - °C), 1.30 kxan/(m - a- °C); Ar=1.68 B1/(Mm *°C), 1.45 kxan/(m - a °C).

OObeMHas TEIUIOEMKOCTh TPYHTA B TAJIOM U MEP3JIOM COCTOSIHUSIX COCTABHT:

Cu = 3.15 JIx/(m> - °C), 750 xxan/(m> - °C); Cr=2.35 Ix/(m> - °C), 560 xxan/(m> - °C).

Pacuetnoe maBnenne (R) Ha He3aconmeHHbId Mep3nbii TpyHT WID-6 mox momomiBoit
cronbvaroro (hyHIaMeHTa, pacueTHOE CONMPOTHBIEHHE MEP3JIOr0 TPyHTa CABHUTY IO MOBEPXHOCTSAM
cmep3anus (Raf) U pacyeTHOE CONMPOTHMBIICHHE CIBUTY IO TPYHTY WM TPYHTOBOMY pacTBOpPY (Rsh)
pexomenayercs npunATh coraacio CHull 2.02.04-88, npunoxenue 2, Tadin.2 -4, ciaenyromue:

R =440 xIla (4.4 xrc/cm?); Rar=112 kITa (1.12 krc/cm?), Ren = 132 kI1a (1.32 kre/em?).

3nauenne kodpdummenta Ilyaccona pekomenayercs npusiaTh U = 0.35 (CnpaBoyHUK TIO
MHXEHEpHOU reosoruy, crp. 55, «Henpa», Mocksa,1974r.).
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HI'I-5. lllebeHncThIe TPYHTHI MHOT0JIETHEMEP3JIble, CJIA00JIbIUCTbIE
1 CkB-1 4,0-4,5 29,0 19,7 9,3 15,7 <0 CYTJIMHOK
2 Cxks-2 7,0-7,5 31,0 20,2 10,8 13,7 <0 CYTJIMHOK
3 Cxks-3 4,5-5,0 32,5 21,5 11,0 14,3 <0 CYTJIMHOK
4 CxkB-5 6,5-7,0 18,1 13,2 4.9 7,9 <0 CyInech
5 CxkB-5 9,0-9,5 17,6 13 4,6 12,3 <0 CyInech
Yucsio onpenesieHui 5 5 5 5
MuHUMAaJIbHOE 3HAYEHHE 17,6 13,0 4,6 7,9
MakcuMajibHOe 3HAUEeHHe 32,5 21,5 11,0 15,7
CpenHee 3HaYEeHHE 55,6 37,5 18,2 12,8




OCHOBHBIE XAPAKTEPUCTUKH ®U3NKO-MEXAHUYECKHAX CBOMCTB

SAINOJIHUTEJIA KPYITHOOBJIOMOYHBIX I'PYHTOB
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HI'3-6. lllebenncThie TPYHTHI, MHOTOJIETHEMEP3JIbIe, JILIUCTbIE
1 Cxks-1 5,5-6,0 26,1 18,3 7,8 234 | 0,650 CYTJIIMHOK
2 CxkB-3 7,0-7,5 25,7 17,3 8,4 27,4 >1 CYTJIMHOK

Yuciio onpeaeneHui

MuHuMalbHOE 3HAYEeHHU e

MakcumaibHOe 3Ha4YeHue

Cpe;mee 3HAYCHUE




Ha yuactke npoektupyemoro ctpoutensctBa coriacHo 'OCT 25100-2020, (cM. nmpuiokeHHe
Nel) rpyHTBI UMEIOT CIEAYIOLTYIO 3aCOJIEHHOCTB!
-HACBIITHOM I'PYHT OT CPEAHE3ACOJEHHOI0 10 CUIBHO3aCOJIEHHOT0;
- TIMHUCTBIE TPYHTHI - HE3ACOJICHHBIE;
- KpyITHOOOJIOMOYHBIE TPYHTHI € MbUIEBATO-TJIMHUCTHIM 3aIIOJIHUTENIEM — HE3aCOJICHHBIE.
Cornacno CHulI 203.11-85, Tab1.4, rpyHTBl UMEIOT CIEAYIOIIYIO arpecCUBHOCTh K OeTOHaM
Mapku W4 1o BOAOHENPOHUIIAEMOCTH B 3aBUCUMOCTH OT COJEpKaHMs Cyib(ar- MoHa (CM.TaOIUILy
Ne9):
- HaChIITHOW I'PYHT-CUJIbHOAIPECCUBHBIM K O€TOHAM HOPMalbHOH IJIOTHOCTH; OT HEArpEeCCUBHOIO 10
CpEAHEarpecCUBHOr0 K O€TOHaM MOBBILIEHHOW IUIOTHOCTM M HEAarpecCHBHBIM K OeToHaM Ha
Cynb(aTOCTONKUX IIEMEHTAX;
- INIMHUCTBIE U KPYITHOOOJIOMOYHBIE IPYHTHI- HEarpeCCUBHBIE KO BCEM BU1aM OETOHA;
ITo conepxanuto xyiop- noHa (cm.tadmuiry Ne9):
- HaCBIIIHBIE TPYHTHI OT €Ia00arpeCcCUBHBIX IO CPEAHEArPECCUBHBIX;
- TNIMHUCTBIE U KPYIMHOOOJIOMOYHBIE TPYHTHI- HEarpecCUBHBIE KO BCEM BU1aM OETOHA;

Koppo3noHHy0 aKTHUBHOCTh HACBIIHBIX TPYHTOB K yriepoauctoi cranu, corinacHo 'OCT 9.602-
2005, pekoMeHTyeTCsl IPUHATH CPEIHEH, [IJIs CyriecH- HU3KoH (cMm.Tabmuiry NelO).

['pynmel TPYHTOB MO TPYAHOCTH pa3pabOTKH BpydHYIO nmpuBoasaTcs corsacHo CHull 1V-5-82
Ha JIUTOJOTMYECKUX KOJIOHKAaX CKBa)KUH:
- HaCBITTHOM TPYHT ce30HHOOTTauBaronui - 11 (.60, mpuMeHUTEIHHO)
- TIMHUCTBIE TPYHTHI MEP3JIble, C BKIIOUEHHEM 0010MOYHOT0 Marepuaia 6omuee 20% — 1M (11.51);
- EeOEHUCTHIN U JPECBIHBIN TPYHTHI Mep3Jble, ¢ BKItOUeHneM ibld 10 10% - [Im (m.51);
- IeOCHUCTBI U JpPEcBSHBIA TPYHTHI Mep3ible, ¢ BKIoueHueM Tabld0 a0 30% - IVm (m.6r,
MIPUMEHHUTEITHHO).

BbIBOABI U peKoMeHAAINH

Uccnenyemas miomaaka HaxOAUTCS B CIIOXKHBIX T€OKPUOJIOTMYECKUX YCIOBUSIX. JIbauCThIE
TPYHTHI C cofepxaHueM Jpaa 10 25-30% BCKPBITHI OOJBUIMHCTBOM CKBAa)KHH. 3aJIeraloT 3TH TPYHTHI
KaK IOJ HACBHITHBIMH TPYHTAMH, TaK W TOJ KPYIMHOOOJIOMOYHBIMH CIa0OJBIUCTBIMA TPYHTAMHU H
BCKPBITHI B UHTEpBaJiaX TIIyouH: 5.5-6.0M (ckB-1); 3.6-5.5m (ckB-3); 4.2-6.0M (ckB-4) u 2.7-4.2M (CKB-
5).

[To pe3ynbpraram OypeHUs HA MOMEHT U3bICKaHUH (HOsOpb 2021r.) TPYyHTHI 10 TIIyOWHBI 2.7-
6.0M HAXOAWIIUCH B CE30HHOMEP3NIOM coCTOsTHUU. [10 TaHHBIM MHOTONETHUX HaOmoaeHni M/c «TsaHb-
[ITa#b» TPYHTHI CE30HHOOTTAUBAIOIIUE 10 TIIYOUHBI 2. 7M.

Ce3oHHOOTTaMBaOIME  TIOMHUCTBIE  TpyHTBl  MID-2a M ce30HHOOTTauBAIOLINE
KpynHooOiomounbie MID-2 HE pEeKOMEHIYIOTCS K HCIOJIB30BAHUIO B KAa4eCTBE OCHOBAHUS
(GyHIIaMEHTOB COOPY)KCHHI B CBSI3U C UX HECTAOWIILHBIM COCTOSIHHEM (MIEPHOANYECKHE OTTAMBAHMSI-
MpoMep3aHusi) M BO3HUKAIOIIMMU B HUX 3HAUUTEIbHBIMU CHJIAaMH MOPO3HOIO IyYEHHUS, UX
PEKOMEHAYeTCs MOTHOCTHIO Mpope3aTh (PyHIaMEHTaMU COOPYKEHHA.

MHoroneTHemep3ible JbAUCTbIE (JIbAUCTOCTh 110 25-30%) rimHucteie TpyHTHl UID-4 He
PEKOMEHAYIOTCSI K HCIOJb30BAHMIO B KAueCTBE ECTECTBEHHBIX OCHOBAHUN (yHIaMEHTOB
COOPYKEHHIA.

B kauecTBe Ha/Ie)KHBIX €CTECTBEHHBIX OCHOBAHUN PEKOMEHIYIOTCS CIIa00IbIUCThIC
(mpouctocts 10 20%) MHOTOJNIETHEMEpP3ible KpymHOOOJOMOYHbIe TpyHTHI MID-5 u rnmHucThIe
rpyHTs UI'D-3.

Tennodusnueckne XapaKTepUCTUKH TPYHTOB paccumtanbl corjacHo CHull 2.02.04-88,
npunoxenue 1, Tabmn.3. PacueTHoe naBieHHe Ha Mep3ibli 3acoyieHHBIH TpyHT (R) mox HuXHUM
KOHIIOM CBau, pacyeTHOE JaBJICHUE Ha MEP3JIbIi 3acojeHHbIi rpyHT (R) Mo mogomBoi cToa64aToro
¢dbyHIaMeHTa, paCYETHOE COMPOTUBIICHUE MEP3JIOTO TPYHTA CABUTY IO TOBEPXHOCTSIM cMep3aHus (Rar)
U pPAacyeTHOE COIMPOTUBIEHHE CIABUTY IO TPYHTY WIH TpyHTOBOMY pactBopy (Rsn) paccumTanbl
cornmacio CHull 2.02.04-88, npunoxenue 2, Tabn.1-4, mpu pacuetHoi Temmeparype -1.2°. Dtun



TABJIMLA Ne9

arpecCMBHOIO BO3/1eMCTBUS IT'PYHTOB, 3aJIeral0IMX BbIllle YPOBHS MOA3eMHbIX B0, K 0eToHaM (Cuull 2.03.11-85, Tad.1.2)

CreneHb arpecCHBHOTO BO3JIEHCTBUS IPyHTa Ha OETOHHBIE U KEJIe300€TOHHBIE KOHCTPYKITHH
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ITAKONOPTJIAHALIEMEHTE
2 3 4 5 6 7 8 9 10
1 CKB-1 1.0-1.5 HACBIITHOM IPYHT 2390 718 CUJIbHOATrPECCUBHAS HearpeccuBHas HearpeccuBHas criaboarpeccuBHast
2 CKB-1 3.0-3.5 HACBITHOU IPYHT 780 305 cimaboarpeccuBHas HearpeccuBHas HearpeccuBHas HearpeccuBHas
3 CKB-1 4.0-4.5 | meOGeHucTsIil rPyHT 250 182 HearpeccuBHast HearpeccuBHas HearpeccuBHast HearpeccuBHas
4 CKB-1 5.5-6.0 | meGenucTsIid TpyHT 210 163 HearpecCuBHas HearpeccuBHas HearpecCuBHas HEarpeccuBHas
5 CKB-2 4.0-4.5 HACBIITHOM FPYHT 2260 685 CUJIbHOATPECCUBHAS HearpeccuBHas HearpeccuBHast criaboarpeccuBHast
6 CKB-3 1.2-1.5 HAaChIIHOU IPYHT 3580 1015 CHJIBHOArpeCCUBHAs cimaboarpeccuBHas HEarpeccuBHas CpeJlHearpecCuBHas
7 CKB-3 3.0-3.3 HACBIITHOM IPYHT 4730 1303 CHJIBHOArpECCUBHAS CpeJlHearpeccuBHas HearpeccuBHast CpeJlHearpeccuBHas
8 CKB-3 4.5-5.0 | 11eOeHUCTHIN TPYHT 280 190 HEarpeccuBHas HearpeccuBHas HEarpeccuBHas HearpeccuBHas
9 CKB-3 7.0-7.5 | mieOeHUCTHIN IPYHT 80 180 HearpecCHBHas HearpeccHBHas HearpecCHBHas HearpeccuBHas
10 CKB-4 5.0-5.3 CYTIIMHOK 60 105 HearpeccuBHas HearpeccuBHas HearpeccuBHas HearpeccuBHas
11 CKB-4 7.0-7.5 JPECBSHBII TPYHT 60 135 HearpeccuBHast HearpeccuBHas HearpeccuBHast HearpeccuBHas
12 CKB-5 2.2-2.5 CyIIeCh 70 108 HearpeccuBHas HearpeccuBHas HearpeccuBHas HearpeccuBHas
13 CKB-5 3.5-4.0 CyIIECh 110 118 HearpeccuBHast HearpeccuBHas HearpeccuBHast HearpeccuBHas
14 CKB-5 6.5-7.0 | meOeHUCTHIH TPYHT 110 148 HearpeccuBHas HearpeccuBHas HearpeccuBHas HearpeccuBHas
15 CKB-5 9.0-9.5 | mebGeHUCTHII TPYHT 90 133 HearpecCuBHas HearpecCuBHas HearpecCuBHas HearpecCuBHas




Tabanna KOppoO3MOHHON AKTHBHOCTH I'PYHTOB 10 OTHOLICHUIO K YIJIEPOAUCTOM CTAIH.

Tabmuma Nel10
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! =8 o & HaumeHoBaHUe rpyHTA IInoTHOCTH
< e = S 3JIeKpUYecKoe Koppo3uonnas e — Koppo3nonnass |mpunsitast mo 'OCTy
5 = 3 CONPOTHBJICHUE, aKTHBHOCTH 2 aKTHBHOCTH 9.602-2005
3 % TOKa, A/M
= Om*m
1 2 3 4 5 6 7 8 9
c-1 1,0-1,5 HACBIIHOH rPpyHT 21,3 cpeauss 0,01 HHU3KasA CpeHss
c-3 1,2-1,5 HACBIITHOM TPYHT 21,3 cpeaHsst 0,01 HHU3Kasi CpemHss
3 c-5 2,2-2,5 CyIech Ce30HHOMep3ast 53,7 HH3Kas 0,01 HHU3Kas HM3Kas




BeIOMOCTh XUMHYECKUX aHAJIU30B BOJHOHU BBLITHKKH.

npunoxenue Nel

KaTunoHBEI
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1 c-1 81 MTr.-3KB. 0,0184 4,6 1,4 0,700 0,345 4,973 CHJILHO UD-1
1,0-1,5 ’ % 0,0004 0,092 0,0170 oTC oTC 0,043 0,012 0,239 0,018 0,401 0,382 | 0,0013 | 3aconeH
’ c-1 3.4 Mr.-3KB. 0,0253 1,7 0,9 0,700 0,296 1,629 cpeaHe -1
3,0-3,5 ’ % 0,0006 0,034 0,0109 oTC 0,043 0,011 0,078 0,164 0,156 3acoieH
3 c-2 8.1 MTr.-3KB. 0,0612 3,8 2 0,800 0,345 4,715 cpeaHe Urs-1
4,0-4,5 ’ % 0,0014 0,076 0,0243 oTC 0,049 0,012 0,226 0,383 0,365 3acoieH
4 c-3 75 MTr.-3KB. 0,0047 8.4 0,2 0,800 0,345 7,459 CHJILHO UID-1
1,2-1,5 ’ % 0,0001 0,168 0,0024 0,0042 oTC 0,049 0,012 0,358 0,010 0,594 0,566 | 0,0010 | 3aconeH
5 c-3 79 MTr.-3KB. 0,1054 8,2 2,8 0,900 0,345 9,860 CHJILHO UID-1
3,0-3.3 ’ % 0,0024 0,164 0,0340 oTC 0,055 0,012 0,473 0,749 0,714 3acoieH
Cpennee 0,458
1 c-5 25 Mr.-3KB. 0,0842 0,7 0,3 0,700 0,247 0,137 HE3ACONCH UID-2a
2,2-2.5 ’ % 0,0019 0,014 0,0036 0,0056 oTe 0,043 0,009 0,007 0,0078 0,059 0,056 | 0,0018
Cpennee
c-4 Mr.-3KB. 0,3169 0,3 0,2 0,400 0,247 0,120
'TS0s31 % 00073 | 0,005 | 0,0024 orc_ | 0,024 | 0,009 | 0,006 0,044 | 0,042 fesacosen -3
Cpennee
1 c-4 33 Mr.-3KB. 0,0657 0,8 0,3 0,700 0,345 0,120 HE3ACONCH UID-4
7,0-7,5 ’ % 0,0015 0,016 0,0036 ore 0,043 0,012 0,006 0,064 0,061
) c-5 8.6 Mr.-3KB. 0,0699 0,8 0,2 0,600 0,247 0,223 He3ACOMIeH UID-4
3,5-4,0 ’ % 0,0016 0,016 0,0024 ore 0,037 0,009 0,011 0,061 0,058
Cpennee 0.062
1 c-1 75 Mr.-3KB. 0,0601 1,0 0,5 0,700 0,345 0,514 HE3ACONCH U5
4,0-4,5 ’ % 0,0014 0,020 0,0061 ore 0,043 0,012 0,025 0,090 0,086
) c-3 77 Mr.-3KB. 0,1287 1,3 0,2 0,700 0,345 0,583 HE3ACONCH UTD-5
4,5-5,0 ’ % 0,0030 0,026 0,0024 ore 0,043 0,012 0,028 0,098 0,093
3 c-5 8.4 Mr.-3KB. 0,0686 0,8 0,4 0,700 0,345 0,223 HE3ACONCH U5
6,5-7,0 ’ % 0,0016 0,016 0,0049 ore 0,043 0,012 0,011 0,070 0,067
4 c-5 8.5 Mr.-3KB. 0,0850 0,7 0,4 0,700 0,296 0,189 HE3ACONCH UTD-5
9,0-9,5 ’ % 0,0020 0,014 0,0049 ore 0,043 0,011 0,009 0,065 0,062
5 c-1 82 Mr.-3KB. 0,0250 0,7 0,6 0,600 0,296 0,429 HE3ACONCH U6
5,5-6,0 ’ % 0,0006 0,014 0,0073 ore 0,037 0,011 0,021 0,075 0,071
6 c-3 75 Mr.-3KB. 0,1157 0,5 0,4 0,400 0,444 0,171 He3ACOMICH UID-6
7,0-7,5 ’ % 0,0027 0,010 0,0049 ore 0,024 0,016 0,008 0,057 0,054
Cpennee 0,076




XapaKTEPUCTUKHU AAl0TCs B TiiaBe 8. MU3MKO-MeXaHUuYecKHe, Temjiogu3nieckue 1 KOPppPO3UOHHbIE
CBOICTBA IPYHTOB.

Cornacno CHull KP 20-02:2009, npunoxenue B, mcxoanblii Oamn ceiicMUYHOCTH paiioHa
paboT cocTaBiseT 8 0aIOB.

B reonoro-1MTonoruueckoM CTpOSHUH TEPPUTOPHH 10 U3YYCHHOH CKBaXMHAMHU TITyOHHBI 6-
10m nmpunumarot yyactue rpyHTsl I u Il kaTeropuu no ceicMHUYECKUM CBOMCTBAM.

Ha OomnpIeii yacTu n3ydaeMoil TeppuTopun rpeodnanatot rpyHTs 1l kateropun. Ha ydactke
OMOp MO/ TOTUIMBOIPOBOABI B PalilOHE CKBAXXUHBI 2 BCKPHIT HACBIITHON IPYHT MOITHOCTHIO 6.0M, T.€. B
3TOM MecTe mpeodiianatoT rpyHThl 11 kareropun mo ceicMUYECKUM CBOMCTBAM.

['pyHTBI MHOTOJIETHEMEP3IIBIE, @ TAKXKE B CE30HHOMEP3JIOM COCTOSIHUU.

[To rpyHTOBBIM U THAPOTEOJOTUYECKUM YCIOBHSIM CEHMCMHYHOCTH OOJIBIIECH YacTU TEPPUTOPUHU
peKOMeHayeTCs MPUHATH 8 06aJUIOB, 32 UCKIIOUEHUEM pP-Ha CKBaXUH Ne2, rie npeobnagatot rpyHTsI 111
KaTeropuu — CEICMUYHOCTh PEKOMEHIYEeTCs B 3TOM MECTe MPUHATH 9 0aiioB.

OpueHTUPOBOYHBIE TPAHULIBI 30H C PA3IMYHON CEMCMUYECKON aKTHMBHOCTBIO MOKAa3aHbl Ha KapTe
(hakTHYECKOTO MaTepHaa.

[lomzeMHBIe BOIBI CKBa)KMHAMM, NpoOypeHHBIMH 10 Tiayounsl 6.0-10.0m, Ha ywacTkax
MIPOCKTUPYEMBIX pabOT HE ObUIH BCKPBITHI.

Cornacno nyHkty 2.97 «Ilocobust o MPOEKTUPOBAHUIO OCHOBAHUH 3JIaHUH M COOPYKEHUI»
(x CHulI 2.02.01-83), y49acTOK OTHOCHTCS K MOTEHIIMATBLHO HETIOATOTUISIEMBIM MTO3EMHBIMU BOJIAMHU.

Ha ygacTke nmpoektupyemoro crpoutenberBa corsacHo [OCT 25100-2020, (cM. mpuitoxeHue
Nel) rpyHTBI UMEIOT CIEAYIOLTYIO 3aCOJIEHHOCTB!
-HACBIITHOM IPYHT OT CPEHE3aCOIECHHOTO IO CUIIbHO3aCOJIEHHOTIO;
- [JIMHUCTBIE TPYHTHI - HE3aCOJICHHBIE;
- KpYyITHOOOJIOMOYHBIE TPYHTHI C MbUIEBATO-TIIMHUCTHIM 3aTIOJTHUTENIEM — HE3aCOJICHHBIE.
Cornacno CHulI 203.11-85, Tab1.4, rpyHTBl UMEIOT CIEAYIOIIYIO arpecCUBHOCTh K OeTOHaM
Mapku W4 1o BOJIOHETIPOHMIIAEMOCTH B 3aBUCUMOCTH OT COJEP)KaHUA Cyib(aT- MOHA (CM.TabIUIly
Nog):
- HACBIITHOW I'PYHT-CUIIbHOATPECCUBHBIN K O€TOHAM HOpPMaJbHOW IUIOTHOCTH; OT HEArpecCUBHOTO 0
CpeIHearpecCUBHOTO K O€TOHaM TMOBBIIICHHOW IUIOTHOCTH M HEarpecCHBHBIM K OeToHam Ha
Cyib(haTOCTOMKNX IEeMEHTaX;
- TNIMHUCTBIE U KPYIMHOOOJIOMOYHBIE TPYHTHI- HEarpecCUBHBIE KO BCEM BU1aM OETOHA;
[To conmepxanuto xaop- noHa (cm.Tabauiry Ne):
- HAaCBIITHBIE TPYHTHI OT €1a00arpecCUBHBIX JIO CPEAHEArPECCUBHBIX;
- IJIMHUCTBIE U KPYMHOOOJIOMOYHBIE TPYHTHI- HEarpeCcCUBHBIE KO BCEM BHAaM OETOHA;

Koppo3noHHYyI0 aKTUBHOCTh HACBIITHBIX TPYHTOB K yriiepoauctoi ctainu, corinacHo ['OCT 9.602-
2005, pexoMeHayeTCs IPUHATH CPEAHEH, JUTS CyIeCcH- HU3KOH (cM.Tabnuiry Ne9).

W3 nHXeHepHO-Te0I0rMYecKrX SBIeHUH OyaeT B OyayiieM HaOIr0AaThCs 3pO3Hsl CKIIOHOB B
MecTax, HapyIIeHHBIX, TOAPE3Koi. PexoMeHmyeTcs npeaycMoTpeTh MEpONPHUSTHS IO
MPEJOTBPAILCHHIO MTPOIECCa HPO3UH Ha TOJPE3aHHBIX CKJIOHAX.

VYauTeIBasi mporecc TIO0ANbHOrO TOTEIUICHUS KJIMMAara, HE3HAYUTEIbHYI0 OTPHLATEIbHYIO
CPEIHETrOJIOBYIO TEMIIEpaTypy TIPYHTa, PEKOMEHIYETCS TIIATEJbHO H3YyYUTh JAWHAMHUKY M3MEHEHUS
TEMIIEpaTyphl TPYHTA 10 MMEIOIIUMCS B PACHOPSIKCHUH pyaHWKa KyMTOp NaHHBIM A TPHHSATHS
peLIeH s O IPUHIIMIIE UCIIOIB30BaHUS MHOTOJICTHEMEP3IIOT0 TPYHTa B OCHOBAaHUH COOPYKEHUH.

CocraBun Benymui HHXEHEP-T€0JI0T Typny6aes H..M.



BEAOMOCTb KOOPAUHAT

Ne CKB N E El
1 20652.99 8940.967 3917.042
2 20662.96 8925.022 3916.134
3 20673.02 8906.039 3915.982
4 20708.96 8896.058 3916.627
5 20625.08 8992.031 3915.799
1* 20645.043 8996.137 3916.212
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2021r. OAO "Kbipeb13MN3"

Cnocob 6ypeHusi: KONOHKOBOE,

C NpUMeHeHVeM MHEBMOYAapHUKa, CKBa)KM Ha-1
anametpom 112mm
Macwta6: 1:100 Tonnueo-3anpaBo4Has Nnowaaka agc. ormetka ycTbsA:3917.042
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1. 0.0 - 3.7m - HacbInHOW rpyHT
YMAOTHEHHBIN (HEKOHOAWLMOHHbBIE PYAbl),
TEMHO-CEpbIN, NPeaCTaBfEHHbIN B
> Ol A OCHOBHOM YIMUCTbIMW CraHLamu pas3Hom
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= 740/ A4 /| NbineBaTo-rMMHUCTLIM (CYTMUHNCTBIM)
G=' /A % / 3anonHutenem ao 30%, ceeTno-
) 55 A/ /~ [\| KOPMHHEBBIN; MHOTONETHEMEPANbIf, 5
I~ e KPMOTEKCTYpa MaccuBHas,
2 37 | 60 | 23 [747] A cnabonbaucTbiit (MbAMCTOCTb 40 3-5%), Ilim 6
npu OTTamBaHWM 3anoNHUTENb
nonyTeepabin (BNaxHeln); ¢ 5.5m-
KPUOTEKCTYpa KOPKOBas, NbAUCTbIN
(nbanctoctb go 25-30), npu oTTanBaHum
3anosiHUTENb TEKYYUIA; C BKITHOYEHNEM
rmMbl6 pa3mepom B nonepevHuke
200-300mMMm oo 10%. O6roMoYHbIN
MaTepuan cnaboBbiBeTpenbIi, HeoKaTaH,
npeactaeneH MetaMmopguyeckumm n
N3BEPXXEHHbIMM NopoaaMu.




2021r. OAO "Kbipeb13MN3"

Cnocob bypeHusi: KONOHKOBOE,

C NpMMEHEeHeM MHEBMOYAapHMKa, CKBa)KM Ha_z
anametpom 112mm
MacwTa6: 1:100 Onopbl oA TONAMBONPOBOAbLI  AGc. oTMeTka yCTbsi: 3916.134
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1. 0.0 - 6.0m - HacbInHOW rpyHT
YNNOTHEHHBIA (HEKOHAMLMOHHBIE pyabl),
TEeMHO-Cepbii; NpeAcTaBeHHbIN B
OCHOBHOM YTTIUCTLIMU CRaHLamMmn pasHom
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1 0.0 6.0 6.0 \Y 1
N /ﬂ 2. 6.0 - 8.0m - LLlebeHUCTBIN TPpYHT C
2 /A%% 7 \| nbinesaTo-rmuHNCTLIM (CYrMHUCTLIM)
& AA Q@ 3anonHutenem o 25%, ceposato-
e 770 A 7.5/A KOPUYHEBbI; MHOTONEeTHEMEP3TbIN,
2 6.0 80 | 2.0 |/ /A 7| KpuoTekcTypa maccusHasi, v 5
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