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TexHun4yeckne gaHHble

13 Tunopasmepos

BypounHbekumnoHHble wTtaHrm TUTAH npousBogsaTcss M3 MENKO3epHUCTOM cTpouTernbHoW ctanm S 460 NH,
ponyueHHon crtpouTtenbHbiMu Hopmamu EN 14199 u EN 10210-1. BblweykasaHHble 3HAYeHWs [OCTUrarTcs
npv HaBamnbLOBbIBAHUM pe3bObl HA CTEPXHSAX. Ha3BaHHas mpegenbHas Harpyska v cura Ha rpaHuue TekyyecTu
N3MepSANnChb B rocygapcTBEHHOM nabopaTopun ncnbitaHns matepuanos B I. [JoptmyHae (MPA Dortmund).

Komnnektytowme cuctemsbl TUTAH cooTBeTCTBYIOT BCeM TpeboBaHsM EBpocTan4apToB Ansi caMo3abypuBatoLLmMXcst

aHKepHbIX cBaw.

- Mapka ctanm S 460 NH
- [pepen Tekyyectn He Bbiwe 600 kH/MMm?
- Brbicokas ygapHas BA3KOCTb cTanu
- bBecwosHas Tpyba
- leomeTtpus pesbbbI
- AHTUKOPPO3NOHHAas 3alumTa

ot TUTAH 30/16

ao TUTAH 127/103

TexHnuyeckme xapakTepucTtukm 6yponHbeKLUMOoHHbIX wtaHr TUTAH

abaKTeoneTm En. |TWUTAH|TUTAH|TUTAH | TUTAH | TUTAH | TUTAH | TUTAH | TUTAH | TUTAH | TUTAH | TUTAH | TUTAH | TUTAH
pakTep nam. | 30/16 | 30/11 | 40/20 | 40116 | 52/26 | 73/56 | 73/53 | 73/45 | 73/35 | 103/78 | 103/51 | 103/43 |127/103
BHewHun gnametp MM 30 30 40 40 52 73 73 73 73 103 103 103 127
BHyTpeHHuiA MM 16 11 20 16 26 56 53 45 35 78 51 43 103
avnameTp
U] ) et e KH 190 | 260 | 425 | 525 | 730 | 830 | 970 | 1270 | 1430 | 1800 | 2670 | 3398 | 2030
TeKy4yecTun
Paspywaiouias kH | 245 | 320 | 540 | 660 | 925 | 1035 | 1160 | 1575 | 1865 | 2270 | 3660 | 4155 | 2320
Harpyska
Hanpspk. npepena Hmm? | 560 | 625 | 590 | 590 | 585 | 610 | 590 | 560 | 530 | 565 | 470 | 565 585
TeKy4ecTn
C”e"q”eerMe:”“ mmz | 340 | 415 | 730 | 900 | 1250 | 1360 | 1615 | 2239 | 2714 | 3140 | 5680 | 6024 | 3475
Macca

km | 2,70 | 329 | 580 | 7,17 | 9,87 | 10,75 | 13,75 | 17,80 | 21,0 | 25,30 | 44,60 | 47,3 | 28,90
MNOroHHOro MeTpa
Maxcumans+as JI 84 84 145 | 145 | 400 | 610 | 610 | 610 | 610 | 900 | 900 | 900 900
ynoapHas aHeprus
Ronycr. kpyTsui Hw | 485 | 650 | 1500 | 1800 | 3200 | 8105 | 8200 | 8450 | 8760 | 20940 | 24820 | 27650 | 22600
MomeHT (K,=2)
CranpaprHas anvna | 3 | 234 | 34 | 234 | 3 6,25 3 3 3 3 3 3 3
CTEpPXHS
HanpasneHne nesas /

- nesas npasas
pe3bobl npasasi




OpHopasoBbie 6ypoBble KOPOHKMU

[na kaxgoro BuMAaa rpyHTa MMEKTCS Ha BbIbop
nogxogswime OypoBble KOPOHKW. Ecnu  rpyHT
OKasblBaeTCs HEOOHOPOAHbIM WNN APYrUM, Yem
oXuganocb, To 3TO, Kak MpaBWio, He O3Ha4vaeT
n3mMeHeHus crnocoba OypeHus aHKepHbIX CBaMu
TUTAH, a Tonbko 3ameHy OypOBOW KOPOHKW.
bonee oOwWwupHyt0 wMHGOPMaLMIO O MOMHOM
accopTumeHTe  BypoOBbIX  KOPOHOK  pasHOoro
avameTpa, a Tawkke AONnd BCeX TunopasMepos
aHkepHblx Tar TUTAH Bbl MOXxeTe nonyynTb B
6powltope ,leotexHudeckas cuctema TUTAH".

KopoHka ansi ravHbl

[MWHWCTLIE, MblEBATLIE, BA3KME
rnecyaHble, CMeLWaHHble rpyHTbl 6e3
TBEPAbIX BKOYeHUI < 50 S.P.T. *

KpecTtoo6pa3Hasi KOpOHKa

MnoTHbIE NecyaHble, rpaBennucTbie
TPYHTbI C TBEPAbIMU BK/IIOUYEHUAMM
> 50 S.P.T.

OwunnoBaHHasA KOPOHKa

BbIBETPEHHbI CKaNbHbIN FPYHT,
MWIUT, CNaHeL, okaMeHeBLLIas
rMnHa; NpoYHocTb < 70 MrMa

TpexnonacrtHas
CTyneH4YyaTasi KOpOHKa
13 TBepAoro cruiasa

[lonoMuWT, rpaHnT, NecyaHvk;
npoyHocTb 70-150 MMa

OwunoBaHHast KOPOHKa U3
TBEpAoro crnsiasa

ApMUPOBaHHbIV GETOH, CKaNbHbIN
rPYHT, NpeaBapuTesibHoe pacTa-
ynBaHue; npoyHocTb > 70 MMa

CTyneH4yaTasi KOpOHKa U3
TBepAoro crnjiaBa

[ins npsiMonnHenHocTn BypeHus
B C/IOUCTbIX CKaslbHbIX FPyHTaX
(OTKNIOHEHUST < 2 % ANIUHBI)

*S.P.T. Standard Penetration Test

TITAN

CoeguHuTenbHbIE
My TblI

CoeanHutensHble My Tol TUTAH
MMEIT B KA4YECTBE yrnopa 1 ynioTHUTENS B
cepeanHe KornbLo 13 crneuuansHoro metanna. 9to
naTeHTMPOBAHHOE pPeLUEHNE NO3BONSET NPUMEHATb
cuctemy TUTAH npu HanMymMm nepemMeHHbIXx,
NyNbCUMPYHOLWNX N SUHAMUNYECKUX Harpy3o0K.

LeHTpaTop

LleHTpanbHOe nonoxeHue
OYPOVHBEKLMOHHOW LUTAHIU
B CKBaXKMHe B npoLiecce bypeHus
OCYLLLECTBNSAETCH C MOMOLLbIO LIEHTPaTOPOB.
CornacHo TpeboBaHuam EBpocTtaHgaptoB Ans
MOCTOSAHHbIX KOHCTPYKLWIA, LEHTPATOPbl rapaHTupy-
tOT TOSILLMHY CITOS LEMEHTHOIO KaMHS, ABMSOLErocs
AHTUKOPPO3UOHHOW 3aLUUTOM CTarnbHbIX 3fIEMEHTOB.

BapuaHTbl rOoNOBHbIX KOHCTPYKLUA

B 3aBMCMMOCTU OT MPUMMEHEHMS aHKepPHbIX CBan
TUTAH B accopTMMeHTe ecCcTb pasnuyHble BuAbl
FONOBHbIX KOHCTPYKUMA. OCcOBEeHHO WHTepecHbI
BapuaHTbl, MNO3BOMSOLWMNE KOMMNEHCMPOBATL Yron
HaknoHa aHkepa unu Harens.




TexHornorma yctponcTea
aHkepHbix cea TUTAH

1. BypeHue c NpoMbIBKOU

Mpsamoe 6ypeHune
C KpensLwen XnaKocTbto
[0 OCHOBaHMs 6ypOBOMN CKBaXWHbI

B/u~0,7-1,0
~5 — 20 6ap*

2. HarHeTaHue LLeMeHTHOro pacTtBopa

OnHaMunyecKkoe HarHeTaHue
LIEMEHTHOMO pacTBopa
B 0aHOdasHoM cucteme

) \ ‘

B/u~04-0,6
~20 — 80 6ap*

*

npvBedeHHbIE AaHHble OABMEHUsl Npu GYypeHun SBMSOTCS OPUEHTMPOBOYHBIMW WM MOTYT
OTKIMOHATBLCS B 3aBUCMMOCTM OT YCNOBUIA Ha cTponnowaake. B onpeaeneHHbIx crydasx Tak
X€ BO3MOXHbI MPOMbIBKA BOZOW UNN NPOAyBaHWE BO3YXOM.

YCTPONCTBO  MUKPOCBaW, aHKEPHbIX
cBa M rpyHTOBbIX Harenen TWUTAH

3aK/lo4YaeTcs BCEro Jullb B WX
HernocpeaCcTBEHHOM BypeHun c
MPOMbIBKOW, Kak MpPaBuIIO, KWUOKUM

LeMeHTHbIM pactBopoM (B/u = 0,7 -
1,0) n nocnegoBaTeNbHOM HarHeETaHUA
rycToro LieMeHTHOro pacrteopa (B/u =
0,4 - 0,6). lNpoMbIBHON ULEMEHTHbIN
pacTBOp BbIHOCUT OYypOBYIO KPOLLKY M3
CKBa>KWHbI, MPOHNKAET B OKPY)KatoLLmm
KOpeHb CBau T[PYHT, YymyylaeT ero,
YKpennseT CTeHKM BypoBoro oTBepcTus
NPOTMB OOPYLLEHUSI U CO30AET NNaBHbIN
nepexoa Mexzay TeNoM CBav U rpyHTOM.
Takum o06Opasom, B 3aBUCUMOCTU OT
CBOWCTB FPyHTa BO3MOXHO yBENMYEHNE
AnameTpa W3roTOBMEHHOW CcBau A0
OBOMHOro Anametpa 6ypoBow KOPOHKM.
[ToBEPXHOCTb CTEHOK aHKEpHbIX CBan
TWUTAH nonyyaetca HepoBHOW U
Gnarogaps aTomy obecnevvBaeTcs Mx
XOpoLlee CuenfeHne C rpyHTOM.

[NocneToro, kakgocTuraeTcsa pacyéTHas
rmybvHa cBan, OypoBas LiTaHra
NpOoAOoImKaeT BpaLLaTbCAa M HarHeTaeTcs
ryCTON LEMEHTHbIA pacTBOp, KOTOPbLIN
BbITECHAET MPOMbIBHYIO  KMOKOCTb.
[Mpn 3TOM BO3MOXHO MOBbILLEHWE
naBneHus oo 80 Gap, 4Yto B cnabbix
rPyHTax cnocobCTBYET UX YNIOTHEHUIO,
a Takke pacliMpeHuto  anametpa
cBan. bypoBas LTaHra oOcCTaérca B
CKB2)KMHE B Ka4yecTBe apMUpYHOLLErO
arfieMeHTa CBau, KOTOpbIN MO3BOMSET
BOCMPMHMMATb Harpyskm Ha oxatue
n BbigeprmBaHue. bypeHue  6e3
obcagHo TpyObl M OOQHOBPEMEHHOE
HarHeTaHVe LEeMEHTHOro  pacTBopa
yepe3 OYpPOMHBEKLMOHHYIO  LUTAHry
3HAYUTENBHO YCKOPSKOT M YMpoLLaroT
npoLecc YCTPOMCTBA aHKEepHbIX CBaW
TUTAH.



dopmMmnpoBaHNE LEMEHTHOIO Terna aHKepPHbIX
cean TUTAH B rpyHTe

0CaloK

LleMeHTHbIN
KaMeHb

CranbHol
HecyLmi
3M1EeMEHT

*
d
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d - anameTp 6ypoBOI KOPOHKM
D - amameTp LemMeHTHoro Tena

YNNOTHEHHBIN FPYHT

®OUNbTPOBaHHbIN




BypoBas TexHuka n o6opynoBaHune

TunuyHas CTpOVIﬂJ’IOLLI,aD,KaZ QKCKaBaTop C HaBECHOW Ma4ToOWN N HAacOCHas CTaHUMUS C pacxogHbIMM MaTepuanamMmmn Ha npuuene.

Moaoxoasawme nepdopaTtopbl

XapaKTepVICTVI KM HacocoB

TITAN 30/... Atlas Copco COP 1036, 1038, 1238; SIG PLB 291 A; ’
TAMROCK HL 438: Krupp HB 5, HB 11, HB 15, HB 20; _ acocel
. _ _ 35 l/min YCTPOWNCTBOM 4SS
Eurodrill HD 1001, HD 1002; Klemm KD 204, KD 511; [03VPOBKY BOZbI,
Morath HB 23; TEI TE 300 HT
TITAN 40/... Atlas Copco COP 1036, 1038, 1238; SIG PLB 291 A; .
CT ocMecuTernem
TAMROCK HL 438; Klemm KD 204, KD 511, KD 1011: _ yp
50 I/min ONa KOnmongHbIX
Krupp HB 11, HB 15, HB 20; Morath HB 70; cmeceit
Eurodrill HD 1001, HD 1002; TEI TE 300 HT
TITAN 52/... Morath HB 100; Klemm KD 511, KD 1011, KD 1215; , ¢ AByMs EMKOCTAMN
) . ) 70 I/min (cmecuTtenb un
Krupp HB 25, HB 35; Eurodrill HD 2004; TEI TE 500 HT HaKonUTenL)
TITAN 73/... Krupp HB 40, HB 45, HB 50; Morath HB 100; 90 lmin C ABOVHbLIM
Klemm KD 1011, KD 1215: Eurodrill HD 2004, HD 4010 MAYHXEPHBIM XOA0M
TITAN 103/...  Krupp HB 50, HB 60; Klemm KD 1215, KD 1624, KD 1828; 120 Ui g Aasnexnem no 100
min
TITAN 127/..  Eurodrill HD 4010, HD 5012 ap




HacocHble cTaHumK

[0S HarHeTaHus
BOJOLIEMEHTHOIO
pacTBopa, OT NPOCThIX
PYYHbIX BapMaHToB
dpumpmbl Morath go
nosiyaBTOMaTUYECKUX
W NOMHOCTbIO
aBTOMaTUYECKUX
npounssoautenen Scheltz-
ke, Obermann, Hany

Py4Hble nHeBMaTUyeckme
nepdgoparopsbl

Ans GypeHusi MarbIX TUMoOpPasMepOB
oT TUTAH 30/16 po TUTAH 40/16

HasecHble BypoBble MayTbl Ha
OObIYHOWN CTPOUTENBHOWN TEXHUKE

ans 6ypeHns ManbIX U CpeaHnx
Tnnopasmepos ot TUTAH 30/16 oo
TUTAH 52/26, nponssogutenen TEI
Rockdrills, Morath u T. g.

CamoxoaHble 6ypoBble YCTaHOBKM

Ons OypeHus BCex TUNopa3MepoB
ot TUTAH 30/16 no TUTAH 103/43,
npounssoantenen Klemm, Hitte,
Interoc, Morath u 7. A.



[MonHbIN CNEKTP NOA3EMHbIX paboT

AHKepHDe KpenrieHne HarenbHoe KpenneHne
OMOPHbIX CTEHOK CKJIOHOB

CaaliHble yHAaMEHThI

ByponHbekunoHHas
ceasa TUTAH

B KayecTBe MUKpOCBau
corn. EN 14199 onsa
yHOAMEHTOB 30aHUN 1
Ccoopy>xeHunin. Harpyska
Ha BAaBnvBaHue

Unu BblgeprueaHme
nepegaeTcs B FPYHT Mo
©0KOBOI NOBEPXHOCTM.

* CTPOUTENbLCTBO
HOBbIX PyHAAMEHTOB

* ycuneHue
CYLLECTBYIOLLUNX
dyHAaMeHTOB

* nepepacnpegeneHve
Harpysok

* BblpaBHMBaHWE
nedopmauyunn

* noBbllleHne
CeriCMOCTOMKOCTU
dyHOaMEHTOB

10

BypounHbekLmoHHas
ceaa TUTAH

B Ka4eCTBe aHKepHOMn
csawu corn. EN 14199
Onsa KpenneHus
OMOPHbIX CTEH.
BblgeprvBatowas cuna
nepegaeTcs B rpyHT
3a YCMOBHOW MNPMU3MON
obpyLieHus.

* CTpOWTENbHbIE
KOTMOBaH®bI

* npuyanbHble
COOPYXEHUS

* VHXeHepHas 3aluTa
OMOPHbIMY CTEHaMMU

* BpPeMeHHble U
NOCTOSIHHbIE
KOHCTPYKLUM

 anbTepHaTuBa
npeaHanpsiKeHHbIM
aHkepam

BypovHbekunoHHas
csas TUTAH

B Ka4eCTBE rPYHTOBbIX
Harenen corn. EN
14490 ons nosbIlLEeHUS
YCTONYMBOCTM CKITOHOB.
ApmupoBaHue
HecTabunbHOro
rpyHTOMaccuBa.

* MPOTUBOOMNON3HEBOE
KpenrneHne CKIoHOB

* KpenneHue
NCKYCCTBEHHbIX
OTKOCOB

° WHXeHepHas 3awuTa
OT KaMHenazoB

* KpensneHue n
NoBblLLeHNe
KECTKOCTHU
Kene3HoA0oPOXKHbIX
Hacbinen




BcnnbiTne KOHCTPYKUMIA

BypovHbeKkLoHHas
cead TUTAH

B Ka4eCcTBe aHKepHoOM
csau corn. EN 14199
AN KpenneHus npoTus
rmgpoctaTtu4eckoro
noabema 3aaHumn

N COOPYXKEHUN,
3arnybneHHbIX B
0B6BOAHEHHbIX rpyHTaXx.

* KpenneHue
nyTenpoBOAOB

* KpenneHue
NPOCTPaHCTBEHHbIX
noA3eMHbIX
COOpPYXEeHUN,
HanpuMep NapkMHroB

* BO3MOXHOCTb
YCTaHOBKMW @aHKEPHbIX
cBaw noa Boaown
B 3aTOMJIEHHbIX
KOTrnoBaHax unu Ha
rnybuHe 4Yepes crnomn
rpyHTa

ToHHEenun

BypouHbekumoHHas
ceaa TUTAH

B TOHHENbHOM
CTpouUTEnbCTBE.

* KpenneHue nopTanoB
TOHHEnen

* aHkepoBaHVe CBOAOB
npu npoxonke

* ornepexaroLnin
3KpaH A5 NPOXOo4KM
HecTabuUInbHbIX
y4acTKoB

* 1Q-AHkep -
MrHOBEHHOe
3akpenneHve
TpeLlnHoBaTbIX MOPOA
OBYXKOMMOHEHTHOM
VHBbEKLNEN

TITAN

CneupelueHus

e Drill Drain -
OypOVHBEKLMOHHAS
ceaa TUTAH
B Ka4yecTBe
ropn3oHTarnbLHO
HanpaBfIEHHOro ApeHaxa
CKnoHoB. BmecTto
LleMeHTa Npon3BoanTCS
MHBEKLUNS OpEeHaxHON
cneucmecwu DrillDrain

» [eoTepmanbHas
OypOonHBEKLUMOHHAs cBas
TUTAH, ogHOBpEMEHHO
paboTatowas
B KayecTBe pyHOAaMeHTa
M UCTOYHMKA SHEPIUN
AN OTONNEeHus 30aHnmn

* MoHopgxerT -
OypOVHBbEKUMOHHAS
ceaa TUTAH
MoanduumpoBaHHas ons
CTPYWHOW LleMeHTaumm
no texHonoruu "Jet Grou-
ting"

1



dyHOameHTbl 1 ocHoBaHWA Ha mukpocBasx TUTAH

Mernkune gedopMauMOHHbIE 3HAYEHWA  MUKpPOCBau
TUTAH no3BonslOT WX MNPUMEHEHWE HE TOMbKO B
KayecTBe cCBalHbiX (OYHOAMEHTOB 34aHUW, HO U B
KayecTBe OCHOBaHMM MOCTOB, dCTakag W Oonee
CMOXHbIX coopyXeHun. OcHOBaHMs, cocToslME U3
rpynn MMKpPOCBaK, CMOCOOHbI BOCMPUHMMATL BCE BUAPI,
HanpaBreHNsi N 3Ha4YeHWs Harpy3ok. B cericMoakTBHbIX
30Hax (pyHOaMeHTbl M3 rpynn “"KOPHEBbLIX" MWKPOCBaWn
bornee 3(PdOEKTUBHbI MO CPaBHEHUID C MAaCCUBHbIMU
CcBarHbIMN (hyHOAMEHTaMMU.

. 0 S

®dyHOamMeHTbl AN COMHEYHbIX KOMNMEKTOpPOB - HaBecoB Ans
aBTOCTOSIHOK. YK/G-pocTBEpPK KpenuTcs aHkepHbiMu cBasimm TUTAH,
[Maccay, lepmaHus

OcHOBaHMe onop 3cTakagbl B Cnabbix
rPpyHTax Ha rpynnax u3 Mukpocsai TUTAH,
CKOpOCTHast gopora S 7, MNMonbwa

CanHble yHaameHTbl TUTAH 40/16 nog HoBble MayTbl
3MEKTPOCHaBKEHWUS! KENE3HOA0POXHBIX NMUHWIA B Benbrm

PeKOHCprKLl,I/IFI n ycuneHune CcyLecTByrOLLNX beH,D,aMeHTOB N OCHOBaHUM

12

TexHonorua yctponctea Mukpocsan TUTAH nossonset
npuMeHeHne MmanorabapuTHbIX OypOBbIX YCTAHOBOK
ONa caHauuMu N peKOHCTPYKUMK (byHOaMeHTOB aKcnya-
TUPYEMbIX 30aHUN N COOPYXEHUN, KakK U3HYTPU, Tak U
cHapy>xun. OCoOBeHHO MpU PEKOHCTPYKLIMN UCTOPUHECKMX
3[0aHUN BaXKHO MPOBOAUTL paboTbl 6Ge3 BnMAHUSA Ha
CYLLeCTBYIOLWY KOHCTpyKumio. Mwukpocsan TUTAH
LUMPOKO MCMNOMb3YHTCA KaK ANA YCUNEHUS NEHTOYHBbIX,
NAUTHBIX M CBaWHbIX (YHOAMEHTOB, a TaKkke [Ans
OCTaHOBKM NPOrpeccupyroLmnx gedopmauun.

PekoHCTpyKumMs yHAAMEHTOB MCTOPUYECKOrO 34aHuns Lepksu CBATOro
MrHaTus ceasmm TUTAH 52/26 n 73/53, NaHacxyT, FepManmst



CBaliHoe OCHOBaHWEe Ma4TOBbIX KOHCTPYKLIMIA

MwukpocBau, paGoTaloLine Ha cxXaTue U pacTsKeHue

CornacHo EBpoctaHgapty EN 14199 ~-Mukpocsan*
OypouHbEKLMOHHbIe cBan TUTAH mMoryT BoCnpuMHMMaTb Harpysku
KaKk Ha cXaTue, TaKk U Ha pacTsbkeHune. Harpyska nepepaetcsa B
FPYHT UCKIIOYUTENBHO cuenneHnemM no 60KoBOM MOBEPXHOCTH CBan
N MO3TOMY HamnpaBfieHWe CUM He MMEET 3HayeHus Onis pacyeTa.
KycToBoe pacnonoxeHne MUKpOCBaW MO3BOMSET MX NPUMEHEHWe
B KayeCcTBe OCHOBaHWMN MaqTOBbIX KOHCTPYKLUUW, Kak NVHWUNA
3MNeKTPOCHabXeHNs, TENEKOMMYHUKALNOHHBIX aHTEHH, BETPSHbIX
reHepaTopoB WM TOPHOMbPKHBIX MOABEMHMKOB, C OonbLumnmm
KPYTALMMM MOMEHTaMW, BEpPTUKANbHbIMM W TOPU3OHTANbHbLIMA
Harpy3kamu.

Ha npotsikeHun noutn 30-Tv net Obo  paspabotaHo U
paspabaTbiBaeTCAd MHOXECTBO KOMMMEKTYLWMX AeTanen ang
CTaHOapPTHbIX TFOMOBHbIX KOHCTPYKUUA MukpocBa TUTAH. 3T1o
JaeT BO3MOXHOCTb WX MPOCTOr0 U ObICTPOrO COEAMHEHUS C
METaNMOKOHCTPYKLMUSMU UIN XKene300EeTOHHbIMU COOPYXXEHNAMMN.
Bce BbliLeHa3BaHHbIE COOPYXXEHUS YyCTaHaBNMBATCS, KaK NpaBuno,
Janeko 3a npegenaMmy HaceneHHbIX MYHKTOB, B TPYAHOL4OCTYMHbIX
ycnoBusix ©6e3 cyuwecTBylolen WHPPACTPYKTypbl. YCTaHOBKA
mMukpocan TUTAH ocyLLeCTBSETCA C MOMOLLbIO ManoradbapuTHOro,
MobunbHoro obopyaoBaHWsi, KOTOpOe BMECTe C matepuanom
nomMeLlaeTcs Ha oauH Tpan (CM. hOTO HIKE) M NMO3BOMSET MarbIMu
cpencTBamMu BbINOMHATL Oonblion o6bem paboT B KpaTyaniune
CPOKM.

L 200196 - §t 52-3
BBC- Fulorm 174

520

Roe & 8112 - 51 52-3
Techng N 1 XHL 397 056

(B2 =260 m/m

Die Kieinverprefipfahle si
\ bis 1ocm unter
| Betonkopfobeskante

“

J

iy 1

OcHoBaHus nog JIGM 380 kB Ha cBasix TUTAH 103/78, l'epmanuns

BeTpsiHoli reHepaTop Ha ceasix TUTAH 52/26, KaHaga

TEEETTT TG TTETT T areo

0O6opynoBaHue ans bypeHus mukpocsait TUTAH nog J13Mbl B ApreHTuHe.
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AHkepHble cBan TUTAH - kpenneHne onopHbIX KOHCTPYKLUUIA

lMpumeHeHne

AHkepHble cBav TUTAH npuMmeHs10TCS ANs KpenneHns pasnmyHbIX
BMAOB MOCTOSIHHbIX M BPEMEHHbIX OMOPHbIX CTEH, KaK Hanpuvep:

- YKene3obeToHHbIX CTeH ("cTeHa B rpyHTe")
- CTeH u3 6ypoHabunBHbIX CBa
- LUnyHTOBBLIX OrpaxageHun

- "BeprnHckon cTeHbl" (orpaxaeHne AByTaBpamu 1 bpycbamu)

3a CYET UX BbLICOKOM XECTKOCTU U MarnblX gedopMaLMOHHbIX
3HaAYeHUI MpU aKTMBALUUW aHKepa B TFPyHTE, MO CPaBHEHUIO C
TPOCOBbLIMY aHKEPaAMU, OHWN HE HYXXAAKTCA B NpeaBapUTENbHOM
npegHanpsbkeHun, M Takmm obpasoM, B MnocregoBaTerlbHOM
NepuoaMYEeCcKOM KOHTpore. OTo AaeT BO3MOXHOCTb OCTaBMSTb
FONMOBHYKO KOHCTPYKLMIO HEAOCTYMHOW, OOMOHOnMuMBasi eé B
caMoW CTeHe, B LiENSIX OCYLLECTBMNEHMS 3aLLUTLI OT KOPPO3UN.

Hanbonee nonynsapHble obnactn npuMeHeHus
aHkepHbIx cBan TUTAH

- CTPOUTENbCTBO U PEKOHCTPYKLUS MPUYanbHbIX COOPYXKEHWIA
- KpenneHve koTNoBaHOB B rpa)kaaHCKOM CTPOUTENbCTBE

- AHKepoBaHWe NPOTUBOOMON3HEBBIX 3aLLMTHBLIX CTEH

- KpenneHve onopHbIX CTEH B TPAHCMOPTHOM CTPOUTENbLCTBE

- YcuneHve cyLLecTBYOLMX ONOPHbIX KOHCTPYKLMIA

TexHonmorms  yCTpPOWCTBA  aHKEPOB W FEOMETpUYecKne
XapaKTepUCTUKM  pe3bbbl  aHKepHbIX  cTtepxHen TUTAH
MO3BOSISIOT MCMOSb30BaTh LIEMEHTHbIV CITON B KAYECTBE NPOCTOMN
AHTVMKOPPO3NOHHOW 3aLnTbl. [MO3TOMY NpUMEHEHME aHKEPHbIX
cean TUTAH ocobGeHHO BbIFOAHO B MOCTOSIHHBIX KOHCTPYKLMSX,
B KOTOPbIX CTarlbHble 3NEeMEHTbI arnbTepPHATUBHbLIX aHKEPOB
TpeObyOT AOMNOMHUTENBHON aHTUKOPPO3NOHHOM 0BPaboTKK.

14

KpennmeHne OMOPHbIX  CTEHOK  KOTMOBaHa  mpwu
ctpoutenbcTBe My3esi lopHoro [dena B lNonbLue

KpenneHue /6 - onopHOW CTeHbl aHKEPHbIMU CBasiMu
TWUTAH B Coun, Poccus

AHkepoBaHue ,bepnvHckon CTeHbl“ u  KpenneHue
[OCOK KnuMHOBbIMM 3amkamu TUTAH. PasBsaska c
Kene3HoA0POXHbIM MOCTOM, bnaHkeHOypr, MepmaHus

KpenneHve OMNOpHOW CTEHKM aHKepPHbIMKM CBasiMu
TWUTAH Bronb KypopTtHoro lNMpocnekta B Couun, Poccus




AHkepHble cean TUTAH gna kpenneHus
npuyanbHbIX COOPYKEHNN

OpoHum n3 Gonee noMymnspHbIX W pa3BMBAKOLLMXCH HamnpaBieHun
NMPUMEHEHWS Kak NpeaHanps>KeHHbIX aHKEPOB, Tak U HenpegHanpsXKeHHbIX
aHkepHbixcBannoTexHonormm TUTAH, ABNSeTcanopToBOe CTPOMTENLCTBO.
AHKepHOEe KpensieHne npuyanbHbIX COOPY>KEHW 3HAYUTENBHO obreryaer,
N TEM CaMbiM yAelleBNsAeT KOHCTPyKuUnto. OCOBEHHO 4YacTo aHKepHble
CBay WCMONb3YKTCA MPU PEMOHTE, PEKOHCTPYKLUW WUAW pacLuMpeHun
CYLLECTBYHOLUMX MPUYaroB, YBENMYEHUN KX FNMyBOKOBOAHOCTU, a Takke
ycuneHun ona 6onee BbICOKMX Harpy3ok. TexHonorusa TUTAH nossonset
YCTaHOBKY aHKEPHbIX CBan Haf 1 Nog yPOBHEM BOAbI, C MOHTOHOB, C CAMOro
npvyana WM Xe C HaBeCHbIX MOMOCTOB Ha LUMYHTOBOM OrPaXKAeHUN.
B cBdA3M C KomoccanbHbIMM Harpy3kamu B MOPTOBOM CTPOUTENbCTBE
BocTpeboBaHa BbiCOKas Hecyllas CnoCOBHOCTb aHKEPHOro KpenmeHus,
Kak no matepumany, Tak n no rpyHTy. AHkepHble cBav TUTAH cnocoBHbl
BOCnpuHMMaTh paboudne Harpysku oT 12 4o 200 TOHH.

CTpouTEeNbCTBO LUMYHTOBOIO OrpaXXAeHNs 1 yCTaHOBKa
aHkepos TUTAH c noHToHa, r. Tunb, HuaepnaHabl

PEKOHCTPYKUMS YrofIbHOrO TepMUHana C MOMOLLbIO
TpybownyHTa W aHkepHblx cBani TUTAH 103/78,
[NMHOM A0 45 M, nopT Bbicouk, Poccusi

PeKOHCTpYKUMA  MpUYanbHOrO  COOPYXEHUs,
yctaHoBka aHkepoB TUTAH ¢ nomocTa,
NPUKPENIEHHOIO K HOBOW LLUMYHTOBOW CTEHKE B
r. Fambypre, l'epmaHus.

i

YernneHme CyLLLeCTByIOU.I,eﬁ KOHCTPYKUMU W nocneaoBaTe/lbHOE aHKEPOBaAHME HOBOIo pr60LLII'IyHTOBOFO orpaxaeHunsa aHKepHbIMKU CBasMu

TWUTAH 103/43, anuHon fo 60 M, Ha rnybuHe 7 M nog Bogow B NopTy r. BeHtcnunca, Nlateus
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Crabunusauymsa CKIoHOB 1 OTKOCOB
rpyHTOBbIMU Harensmu TUTAH

B XONMUCTBIX 1 TOPHbBIX MECTHOCTSIX LUMPOKO pacrnpoCTpaHEHO
KpernneHne €eCTEeCTBEHHbIX W  WUCKYCCTBEHHbIX  CKIOHOB
HarernbHbIM crnocobom. [Npu 3TOM TEXHONOrMsi YCTaHOBKU U
BCE 3MEMEHTbl KOHCTPYKLMN BYPOUHBEKLNOHHBIX MUKPOCBAN,
aHKepHbIX cBal WU rpyHToBbIX Harenen TUTAH coBepLueHHO
aHanornyHbl. OHM pasnuyatoTcs NULLb B NPUHLIMNE UX paboTbl U
B MeTogumKke pacyeToB. [1pu KpenneHmm HecTabunbHOW NpU3Mbl
o0pylweHns rpyHTa HarensMu obpasyeTcs apMUpOBaHHbIV
FPYHTOBbIA MacCcvB M Takum 06pas3oM MOBbLILLAETCA YCTOW-
YMBOCTb CKMOHa. HarenbHoe kpenneHve gaBnsietcs 6onee
3MNeraHTHbIM  BapuMaHTOM  KPEMnSieHUs  CKIOHOB, KOTOPbIN
nossondeT wusberatb NPUMEHEHUS TPOMO3OKUX OMOPHBLIX W
orpaxgaroLmx KOHCTpyKuun. B 3aBucMMOCTU OT reomeTpumn
OTKOCa U TPYHTOBbLIX CBOWCTB MOXHO MnogobpaTb pasnuyHble
BUAbI OONULOBKM NOBEPXHOCTU, KaK Hanpumep:

- CTtanbHble NpOBOOYHbLIE CETU
- leoTekcTUNbHbIE MaTepuarnbl
- O6nuuoBKa TOPKPET-0ETOHOM

- O6GnuuUoBKa NEerkMMm ene3o0eToHHbIMU NaHeNsiMn

Hanbonee nonynsapHble obnactn npuMeHeHns
rpyHTOBbIX Harenen TUTAH

- MpoTrBOONON3HEBOE KPEMNSIEHNE CKITOHOB

- KpenneHve cpesoB ropHbIX MacCMBOB B TPAHCMOPTHOM
CTpOUTENLCTBE

- YcuneHue xene3HogopoXXHbIX Hacblnew

- xeHepHas 3alwuTta oT KamHenanos 1 oGBarnos

- KpenneHue KOTNoOBaHOB B rpaqaHCKOM CTPOUTENbLCTBE

- MopTanbHble COOPYXEHUSI B TOHHENBbHOM CTPOUTENbLCTBE

KpenneHne WCKYCCTBEHHOrO CKOHa Harensmu TUTAH u cetamm
leobpyrr c nocneaoBaTenbHbIM 03eNieHeHneM, ABTobaH Al , MNonbla

KpenneHne onon3HEBOro CKAOHA HaresbHbIM CrocoboM
c ceTamu ['eobpyrr, AiiHpyp am O6ep3ee, FepMaHus

MpoTBOO6BaNbLHOE KpenneHune ckanbl Harensmm TUTAH
30/11 nop »enesHow aoporoi, LLBeiuapus

HarenbHoe kpenneHue 1 0611L0BKa TOPKPET-6€TOHOM
NMOpTanbHON CTEHKW TOHHeNS Jlanuku B Mosblue
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HarenbHoe kpenneHue /g Hacbinemn
N CKITOHOB BAOSb XXENe3HbIX Jopor

Crabunusaumns cknoHa BAOMb /4 NuHun HiopHbepr -
PereHcbypr HarenbHbIM criocobom, MepmaHns

TITAN

MpumeHeHne TexHonormm TUTAH B Xene3HOOOPOXHOM
CeKTope Ha NPOTSHXKEHUU MHOMMUX NET SABMSETCA HEOTbEMITEMOM
4acTbio cTpouTenbcTBa HOBbIX " PEKOHCTPYKLNK
CYLLLECTBYIOLLUX x/g nyTemn lepmaHum, bernbrum,
BenukobputaHum n gpyrux ctpaH mupa. Takme npeumMyLlecTsa,
KaKk  uCrorb3oBaHWe  CYLLUECTBYHOLWEN  UHMPACTPYKTYpbI
npu  BbIMNOMHEHUN  PEMOHTHbIX  paboT, MUHMManbHOEe
BNUSHWE Ha rpaduk ABMXKEHUS MNoe3[oB 3a CYET BbICOKOW
NpOV3BOAUTENBHOCTU U paboTbl C pPernbCOBbIX CPeacTB
nepenBw>XeHNs, MHOrOCTOPOHHEE NpUMEHeHWe B KavecTsBe
CBaW, aHKepPOB U IPYHTOBbLIX Harenen, NO3BOSISOT BbINOSTHATb
LUMPOKUIA CrekTp paboT O4HOW U TOW e CTPOUTEXHUKOW. [pn
3TOM MOXET Wucnonb3oBaTbCcs ManorabaputHoe ©GypoBoe
obopygoBaHue, Mo3BonglwWee BbINOMHATL  paboTbl B
TPYAHOOOCTYMHbIX MecTax. OTO 3HAYUTENbHO YMEHbLUAeT
exerogHble 3aTpaTbl Ha COAEpXaHWe U PEMOHT >KenesHbIX
popor. MNMpumeHeHne, B 0COBEHHOCTH, HarenbHOro KpenneHus
Jenaet aKkcnnyaTtaumio x/g nyten 6e3onacHomn 1 SKOHOMUYHOMN.

KpenneHue cknoHa u 3awimTa xene3HogopOoXHbIX MyTen NpoTnB
KaMmHenagoB 6apbepamu eobpyrr n Harensmu TUTAH Bonb
x/p-Tpaccel MNupHa - Wmunka, HuaepdorenssaHr, lepmanuns

[MpoTrBOOMON3HEBOE KpEMneHne CKIIOHOB HarenbHbIM
crnocobom no obe CTOpoHbl /g nyten. WcnonHeHue
paboT ycrtaHoBkamMu C nnNatopM W PenbCoBbLIMUM
3KCKaBaTopamu B HOHYHOE BpeMs CyTok, BenvkobpuTtanus

Kpennexue x/a Hacbinu cTanbHbIMU ceTkaMmu,rabnoHamm
1 aHkepHbiMu ceasimu TUTAH Boonb nuHum ,Soulbury
Road®, Benvkobputanus
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ByponHbekunoHHble aHkepbl TUTAH ans ctpontensctea
N PEKOHCTPYKUUM TOHHENeNn

OOHUM U3 WHHOBALMOHHBLIX M 3(PdEKTUBHBLIX CMOCOOOB MPOXOAKM B TOHHEMLHOM CTPOMTENbLCTBE
ABNSAETCS Tak HasblBaeMbl " HoBbii ABcTpuiickuin Metoa ToHHenecTpoerus" ("HAMT"). MNpuHuun aToro
crnocoba NpoxoKuM 3akoyaeTcs BO BPEMEHHOM 3KPaHHOM NEPEKPLITUN CBOAA TOHHENS TOPU30OHTarNbHO
HanpaeneHHbIMU, Crierka HakNoHHbIMU OYPOVMHBEKLMOHHBIMY @aHKEPaMU, KOTOPbIE YCTaHABINMBAKOTCS PAS,
3a psA40M BHaxXecTKy (cM. n3obpaxeHusi cHuay). Metog "HAMT" npuMeHsAeTCA Npy NPOXOAKE HEMPOYHBIX,
ocbinarLwmxcsa rpyHToBbix croeB. AHkepa TUTAH ocobeHHO LenecoobpasHbl Ans CcTpouTenscTea
TOHHENeN 3TM cnocobom, Tak Kak Ux ArnvHa MOXeT ObITb BbibpaHa 6onee 3-X, 4-x METPOB, TakUM 06pasom
war mexay psaamu (NponeT NPOXOAKW) YBENMYMBAETCHA U TEM CaMblM BO3pacTaeT CKOPOCTb MPOXOAKU
ToHHens. Kpome atoro, aHkepa TUTAH npumeHsitoTcst Ans KpenneHust chepryecknx x/6 cerMmeHToB B
pagvanbHOM MOopsiAKe, NMPU CTPOUTENLCTBE U PEKOHCTPYKLUMUN TOHHerNen. B kavyecTBe MHBEKLMOHHOIO
mMaTtepuana MoXeT ObITb UCMOMb30BaH Kak LLEMEHTHbI pacTBOP, TaK M pacTBOpPbI ¢ 4J06aBKaMu NONMMEPOB
1N CMOI, KOTOpble He TOIbKO O4YeHb OLICTPO CXBaTbIBAKTCH, HO M OCYLLECTBAAKT FMAPOU30NALMIO.

§ o L

['onoBHasa KOHCTPYKUMS
Onsa KpenneHus
' MeTannunyeckon CeTkn

[onoBHas KOHCTPYKUMA [&a
Ons TopkpeTbeToHa



OKpaHHOe nepekpbITUe CBOAA TOHHENS
,HoBbIM ABCTpunckum Metogom ToHHenecTpoeHus.

O6nactu npumeHeHus TexHonorum TUTAH

» JKpaHHOe NepeKkpbITUe aHKepaMun B HeCTabUnbHbIX
ropHbIX MacCcuMBax C ONMacHOCTbLI0 OOpyLIeHUs

» PaguansHoe KpenneHue TIHOGUHIoB

» CBan B OCHOBaHUU TOHHENbLHOW apKu

* AHKepHOe UNnu HarenbHoe KpensreHue
TOHHeNbHbIX NOpTanoB

MpeumyiecTBa TEXHONOTUN

* DKOHOMUS BPEMEHU U MaTepuanoB

* AicnonHeHue paboT ManorabapuTHbIM
obopyaoBaHueMm

* [IpocTasn, 6bicTpas n ynobHasa B obpalieHuun
TeXHONOorns, o0CO6€HHO B CTECHEHHbIX YCITOBUSAX

* BO3MOXHOCTb UHbEKUUM U3ONALMOHHbIX U
ObLICTPOCXBaTbIBAalOLMXCA CMecen




BypouHbekuynoHHble aHkepbl TUTAH ang ctpountensctea
N PEKOHCTPYKUUM TOHHENeN

CyulecTBytoLME TOHHEMbHbIE KOHCTPYKUUM B MEPUOA 3SKCMyaTauum 3adacTyto MoABepratTcs
BMUSHWIO HebraronpusiTHeiXx  ()akTOpPOB  (HampvMep, OMON3HEBbIE SBMEHUS, CeNncMU4eckue
BO3OENCTBUS, OaBfieHWEe U COBUT TOpHbIX MaccuBoB). OHWM MPMBOAAT K YCTaAnocTu MaTepuaros,
noTepe YCTOMYMBOCTU U HecCyllen crnocobHOCTN, yBenuyeHuto pgedopmaunin. B HekoTopbIxX
crny4yasix MOSIBNSANTCA [JOMOMHUTENbHbIE TpeboBaHWst — yBenuueHwe rabapuToB, MPOMYCKHON
CMOCOBHOCTM TOHHEMNS WM  TPaHCMOPTHLIX Harpy3ok. [lpy 3TOM BO3HMKAET HeOOXOAMMOCTb
NMPOBECTU PEKOHCTPYKLUIO TOHHENBHOIO COOpYXeHus. B npouecce pekoHCTpyKUMM MOryT ObiTb
CYLLECTBEHHO MW3MEHEeHbl KOHCTPYKTMBHbIE [JeTanu, KOTOpble BKMKYAKT TaKkMe Meponpusatus,
KaK, yCUIIeHWEe OCHOBaHWs, CTEH WX CBOOOB TOHHEMNs, 3aMeHa W 3aKpenfieHve THOWHIOB Wnu
YKpenreHne CcTeH TOHHEeNbHbIX nopTanoB. Creuunduryeckon 0COBEHHOCTBIO PEKOHCTPYKLMM
SABMSAOTCS CTECHEHHbIE YCMOBUSA M KpaWHe CXaTble CPOKM ANs MPOBEOEHWS PEMOHTHbIX paboT.
TexHonorua TUTAH ngeansHO noagxoauT ANS peLIEeHUs MHOMMX 3adaY, C KOTOPbIMU CTasKMBakTCs
NPV PEKOHCTPYKLIMN TOHHENEN.




TITAN

MpeumywecTtea ans
3aKasuymka:

MpeumywecTBa AnA
nfaHUpPoOBLLMKa:

MpeumywectBa ans
noapsagymka:

TexHonorus, onpaesaasLuas cebs
Ha MHOTOYMCIEHHbIX 0ObeKkTax

C BbICOKMMW TpeboBaHMaMU U
YPOBHEM OTBETCTBEHHOCTM
OKOHOMUYHOCTb

CKOpOCTb UCNONHEHUst paboT
[onroBe4YHOCTb U HAEXKHOCTb
KOHCTPYKLUN

bes gononHUTENbHbIX pacxo4oB Ha
MOHUTOPWHT 1 06cnyXxnsaHune

EnuvHoe npocToe cuctemHoe
pelleHune ans nobbiX rpyHTOB
BbicTpas TexHonorusa ans
yCTpaHeHuWsi aBapuiHbIX CUTyaLuit
MprmeHeHWe B TPYAHOAOCTYMHbIX
yCroBusix

BornbLlwon agnana3oH Harpy3ok
OOGLMpHasi KOHCYNbTaTMBHAS
noaAepKka co CTOPOHbI
npou3BoOAMTENS

MpocTas n 6bicTpas TexHonorus
Bbicokasi Npon3BoanUTENbHOCTb
Jlerkasa npmucnocabnmBaemMocTb K
nobown reonorum

Mcnonb3oBaHue cTaHgapTHOM
TEXHUKN aAns 6ypeHus

Mopaepxka n obyyeHune paboyero
nepcoHana npovM3BoaAnTeENeM
BesonacHocTb Npu NcnonHeHUn
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OCHOBbI MPOEKTUPOBaAHNA
aHkepHbIx cBan TUTAH

Hecywias cnocobHocTb No maTtepuany

AHkepHble cBau TUTAH B nepBywo odepenb - 37O
)Kene3obeToHHas KOHCTPYKLMS, MO3TOMY 3aKOHbI (OU3NKK
N HOpMaTtuBHble TpPeOOBaHWS AMNs HUX aHamnoryHbl
MO OTHOLUIEHWNKO K OOBLIKHOBEHHBIM /6-KOHCTPYKLMSM.
B3avmMopgencTBme COBEPLUEHHO pPa3HbIX MO  CBOUM
CBOVICTBaM MaTepuanos, cTtanb U OETOH, AOIMKHO ObITb
0053aTeNbHO YYTEHO MPU NPOEKTUPOBAHUN AAHHOTO poaa
KOHCTpyKuUmi. CTanb nepedaeT HarpysKy Ha LEMEHTHbIN
KameHb, KOTOpLI, B CBOK o4depedb, Nepefaer e€ B
rPyHT. Ons ontMManbHOW paboTbl C LEMEHTHbIM TENOM
aHKepHbIE TArM LOSMKHBI COOTBETCTBOBATL [ABYM OCHOBHbLIM
TpeboBaHNAM CTPOUTENBHBIX HOPM:

* Mpegen TeKy4yecTM apMaTypHOM cTanu, WMelLLen
HenocpencTBeHHOE CLENIEHNE C LLIEMEHTHbIM KaMHEM, He
OoSmKeH npesbiwatb 600 H/mm2.

° reomMeTpusi pe3bObl [OOMKHa COOTBETCTBOBATb MO
HaknoHy pebep 1 OTHOLLEHWIO UX BbICOTbI K LUAry.
MeToguka pacdeta no EBpokoay 7

obuiee npaBuIo -

pacyeTHaa Harpyska < pac4eTHOro COrnpoTUBIIEHUA cBau
no marepuany

EdSRd

roe:

E, =76 'ZGk +70 ZQk

Ve YaCTUYHbIN KO3 PULIMEHT HAQEXKHOCTN AN
NOCTOSIHHBIX Harpy3ok G, (Tabnuua A.3, EC 7)

G, HOpMaTMBHas MOCTOSIHHAA Harpyska

Ya YaCTUYHbIN KO3 PULIMEHT HAQEXKHOCTN AN
nepemMeHHbIX Harpy3ok Q, (Tabnuua A.3, EC 7)

Qk HOpMaTMBHaaA nepemMeHHada Harpyska

R, . HOpMaTVBHOE COMNPOTMBIIEHME MaTepuana - cuna
Ha rpaHuviLe Teky4ecTu (Tex. JaHHbIe)

Vi = 1,15 - YacTUYHbIN KOIPULIMEHT HALEXKHOCTU
no matepuvany



CornacHo EBpocTtaHgaptam aHkepHble cBan TUTAH
OTHOCATCA K  TpyOOBUHTOBBEIM  OYPOUMHBEKLMOHHBIM
MUKpocBasiM. Harpysku nepepatorcs Yepes cBako B rpyHT
WCKIMIOYNTENBHO MO OOKOBOW MOBEPXHOCTU LEMEHTHOIO
Tena. COOTBETCTBEHHO pacyeTHasi HecyLlasi CoCcobHOCTb
CBa/i Ha BOABMMBaHWE W BbIOEpPrMBaHME OLMHAKOBA.
34ecb aHanorm4yHo AencTByeT obLuee NpaBuio

Edst

npuyem B aaHHoM cryyae R, - pacueTHoe conpoTtusneHine
CBau Mo rpyHTy.

roe:

Rk HOpPMaTMBHOE COMPOTMBMEHNE CBaW MO FPYHTY

Vsr I P

Vsit YaCTUYHbIN KOS(PDULNEHT HAAEXKHOCTU HECYLLEN
CMocobHOCTM CBal Ha BblaeprveBaHune

Vs YaCTUYHbIA KOS(PDULNEHT HAAEXKHOCTU HECYLLEN

CnocobHOCTM cBal Ha BAABNMBaHWE

ys;t ys
KO3(PhULIMEHT NPU NCMONb30BAHUN OAHHbIX, 115 110
NOATBEPXAEHHBIX MONEBbLIMU UCTbITAHUSMU ’ ’
KO3 PMLMEHT NPU UCNOSb30BaHUN 150 140
CTaTUCTUYECKUX OMbITHLIX JaHHbIX ! !
&, KoathpuuUmeHT pasbpoca pesynsTaTtoB NoneBbIX

UCMbITaHUI B 3aBUCMMOCTU OT UX KONMM4ecTea
(tabnuua A.9, EC 7)

KOSIMYECTBO MONEBbIX UCTbITaHUI 2 g 4 25
51 1,25 | 1,15 | 1,05 | 1,00

BHuMaHMe: nonb3ysicb Npu pacyeTe CTaTUCTUYECKUMMU
OMbITHLIMU AaHHBIMK KO3PULMEHT pasBpoca ¢, = 1,00

ischEsEoK |

TITAN

Hecywias cnocobHOCTb MO rpyHTY
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R, = ZAi ik

Al- nnowaab 6OKOBOV MNOBEPXHOCTU CBau B CIO€ rPpyHTa i
A= m-(d+a)-L,

d anameTp OypoBOWN KOPOHKM (TEX. AaHHbIE)
a yBenuyeHve gunametpa ceav npu bypennn = 20 mm

B gaHHOM MyHKTE B TEXHMYECKMX MpaBunax Ans NpoeKkTMpoBaHus aHkepHbix cean TUTAH (EA-Pfahle, 2012
I.) IPOMN30LLNY N3MEHeHUs. Ecnn paHbLue yBennyeHre guameTtpa onpeaensanocb Ha OCHOBE OMbITHbLIX AaHHbIX
B 3aBUCUMOCTHU OT FpyHTa, TO TEMEPb 3TO 3HAYEHME CTano KOHCTaHTHbIM 20 MM. BO3HMKLWIWIM Npy 3TOM 3anac
HecyLev cnocobHoCcTu Gbin nepepacrnpeneneH Ha yaensHoe G0KOBOE TPEHWE MO FPYHTY ¢ ; ., YTO OTPa3nIoch
B €r0 MOBbILLIEHNY B 3aBUCUMOCTW OT XapaKTEPUCTUK rpyHTa.

Ly, HecyLlas AfvHa cBau B Crioe rpyHTa i

g, YyBenbHoe 6OKOBOE TPeHWe B Crioe rpyHTa i
cornacHo "EA-Pfahle" ansa Tpy6oBUHTOBbLIX BYPONHBEKLMOHHBIX MUKPOCBA 3HAaYEHUSI MOXHO
onpenennTb No pesynsrataM 3oHaMpoBaHus metogom C.P.T.

B HECBSA3HbIX rPyHTaXx B CBSABHBIX rPyHTax
yAernbHoe ConpoTUBIeHe Nog g, ., [kH/M?] conpoTuBneHne HeapennposanHomy | g . [kH/
koHycom 3oHaa ¢, [MH/M?] . casury C,, . [MH/M?] ™2
7,5 170 - 210 60 70 -80
15 255-320 150 115 -125
225 305 - 365 =250 140 - 150

Pacuet o6Lweit onvHbl cean TUTAH - L,

Ltot = Lb + Lcon + L

ree

L, obuas gnvHa Hecyllen (KOpHEBOW) YacTu cBaun
E
L, = d
9k
V2 (d + a) . #
ys,t ’ gl
L., KOHCTPYKTMBHAs ONIMHA cBaw Ansi TONIOBHOM KOHCTPYKLUM

Lf-r(,e pac4yeTHan cBobogHas anvHa ceam Npu aHKEPHOM KpenyieHnn Ui Hanm4dnm He HeCyLnx CrioeB rpyHTa




Pacyet pacxoga uemeHTa

lMpn npeaBapuTeENbHOM  pacyeTe
HeobXoOMMOro KONMYecTBa CyXOro
LeMeHTa paccyMTbiBaeTca guaMeTp
KOPHSI aHKEPHOW CBaun OTTaslKnBasiCb
OT guameTpa OypOBOM KOPOHKM WU
BO3MOXHOIMO B 3aBMCUMOCTM OT
FPYHTOBbLIX YCMOBUWA pacLUMpeHns
OypoBoW ckBaXuHbI. icxoas ns oneita
yCTaHaBnNMBaeTcs  TeopeTUu4eckum
OnameTp cBaunHoro tena. B otnuune
OT pacyeTa HecyLlien CrnocobHoCTU
Mo rpyHTY, 32 OCHOBY MpUHUMaeTcs
HEe HauMeHbllee BO3MOXHOE pac-
LUMpEHMEe CBAMHOrO Tena, a cpegHee
3HadeHue. Pacxog LemeHTa 3aBucuT
OT BOAOLIEMEHTHOIO COOTHOLLEHMUS U
MOPUCTOCTM FPyHTa.

Tak Kkak pacyeT pacxoda LeMeHTa
DasnpyeTcs Ha ONbITHbIX, 3MNUPU-
YEeCKMX [aHHbIX, TO B MNpakTuke
BO3MOXHbI OTKIOHeHUst Ao +/- 20%.
Ha pacxop uemeHTa npu OGypeHuu
BNUSAOT criefytoLLme napameTpbl:

* MHQUNBTPALUUS LEMEHTA B IPyHT

* MOPUCTOCTb IPyHTa / Hanuyue
TPELLUMH UNn NycToT

* CTeneHb BOAOHACHILLEHHOCTH
rpyHTa

* HanMune HanopHbIX UK
MPOTOYHbIX FPYHTOBbIX BOA

* BbITEKaHWE pacTBopa 13 GypoBoit
CKBaXXMHbI

* JaBneHve npu 6ypeHnn n
HarHeTaHuu

OpUWEHTMPOBOYHO Ha OAHY aHKEPHYHO
cBato paccumnTbiBaetcs 1,5 -2 obbema
OypoBOM CKBaXXMHbI MPOMbIBOYHOIO
pactBopa B/} = 0,7 — 1,0 n oavH
00beM CKBaXkMHblI TyCTOro pacTBopa
B/LL=0,4-0,6.

iscHEBECK |
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Mpumep pacyeTa pacxona LemeHTa Ha MeTp OypoBOW CKBaXUHbI
TUTAH 52/26

BypoBas KOpoHKa Anisi rvHbI d =175 mm

CBA3HbIN TPYHT a = 35 MM (cpefHee yBenuyeHune)
PacuyeTHbIn gnameTtp anga pacxoga D = 175 mm + 35 mm = 210 mm
Pac4yeTHbI 06beM CKBaXXUHbI HA 1 NOTOHHLIN METP:

V= T-(D/2)?* =7 - (0,105 m)*> = 0,035 m* =35 n/m

[MnoTHoCTb pacTtBopa B 3aBNCMMOCTU OT COOTHOLLUEHUA:

B/l =0,5 - 1,80 kr/om?®
B/L =0,7 - 1,65 kr/om®
B/LL=1,0 - 1,50 kr/om?®

Pacxon uemeHTa Ha npomMbiBHoWM pacteop B/Ll = 1,0:

35 n/m - 1,50 kr/n - 2 = 78,8 kr/m (pacTsopa)

= 39,4 kr/m (cyxoro LemeHTa)

Pacxon uemeHTa Ha MHbeKLMoHHbIN pacTteop B/L, = 0,5:
35 n/m - 1,80 kr/n - 1 = 63,0 kr/m (pacTeBopa)

= 42,0 kr/m (cyxoro uemeHTa)
O6wun pacxopg cyxoro uemeHTa = 39,4 + 42,0 = 81.4 Krim
C nomoubto Tabnuupbl CHU3Y MOXHO B 3aBMCUMOCTM OT PaCYETHOrO

anametpa cBaum M cooTHoweHust B/L] paccumtaTb pacxod Cyxoro
LemMeHTa Ha MOrOHHbIN METP CKBaXXWHbI.

06bem CooTHoLleHue B/y
Cas 6ypoBson
@D ckBaXuHbI 0,4 0,5 0,6 0,7 0,8 0,9 1,0
[MMm] [n/m] pacxop cyxoro uemMeHTa [Kr] Ha MmeTp cBalHoOro Tena
60 2,8 3,9 34 3,0 2,7 2,5 2,3 21
90 6,4 8,7 7,6 6,8 6,2 5,6 5,2 4,8
120 11,3 15,4 13,6 12,1 10,9 10,0 9,2 8,5
150 17,7 241 21,2 18,9 17,1 15,6 14,3 13,3
180 25,4 34,7 30,5 27,3 24,6 22,5 20,6 19,1
200 31,4 42,8 37,7 33,7 30,4 27,7 25,5 23,6
220 38,0 51,8 45,6 40,7 36,8 33,5 30,8 28,5
250 491 66,9 58,9 52,6 47,5 43,3 39,8 36,8
300 70,7 96,4 84,8 75,7 68,4 62,4 57,3 53,0
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AHTUKOPPO3MOHHas 3awmTa

CornacHo EBpoctaHaapTam cTpouTenbHas KOHCTPYKLMSI CHMTAETCS NMOCTOSHHOWM, €Crn CPOK €€ aKcnnyaTaumm
anuTca 6onee OByx neT. B TakoM cryvyae NpoeKkTUPOBLUMKY crieayeT cAaenaTb pacyeT Hecyllel CrnocoBOHOCTU
N YCTOMUYMBOCTU KOHCTPYKUMM C y4ETOM ONUTENBbHOrO Cpoka €€ akcnnyaTauun. B kadecTBe pekoMeHaauum
CYLLIECTBYET NPaBWI10, YTO Kak MMHUMYM CPOK 3KCnnyataumm paccuntbiBaeTcst Ha 50 neT, a ansa ctpaTernyecku
Ba)XHbIX 0ObEKTOB, Kak, HanpuMep, MOCTbl, TOHHENW, BaXXHble aBTOMOBUIbHBIE U KENe3HOO40POXKHbIE COeQUHEHNS,
nopTbl, 06bEKTbI SHEPTrETUYECKOTO CHAabXeHMs U T.4., pacyeT AonroBedHocTn Begetcsa Ha 100 ner.

AHkepHble cBan TUTAH - xene3o0eToHHast KOHCTPYKLMS, MOSTOMY [MaBHYH POSib B COXPaHEHUMN JONITOBEYHOCTU
KOHCTPYKUMM UrpaeT aHTUKOPPO3MOHHAsS 3aliuTa CTaslbHbIX 3NIeMeHTOB. B cTaHaapTHbIX yCrnoBusIX OYyHKLMIO
3alMUTHOM 0BOOMNOYKM MEpPEeHMMaeT LEMEHTHbI KaMeHb, OXBaTblBalOLIMIA MeTanfoKOHCTPyKumMo. CornacHo
eBpoCcTaHaapTam Tak HasbiBaemasi "npocTtas” aHTUKOPPO3NOHHAs 3alumTa OoMnyckaeTcs npu cobniogeHnn aByx
TpeboBaHuii. NepBoe, TOMWUHA LLEMEHTHOTO CITOSI BOKPYI apMUPYIOLLIErO afieMeHTa OoSMKHaA ObiTb He MeHee 30
MM, 4TO B cucteMe TUTAH peluaeTcs KOHCTPYKTUBHO C MOMOLLbIO LIEHTpaTopoB. BTopoe, LLeMeHTHOe Teno A0MKHO
ObITb ©€3 NoBpeXaeHUn, a TOUHEE MakcMMarnbHas ToMLWMHA TPELLMH B LEMEHTE He JoIMkHa npeBbiwaTb 0,1 Mm.
TpeluHbl B LEMEHTE HEM3DEXHDI, TaK Kak CTalb M LLEMEHT MMEKT COBEPLUEHHO Pa3HYH 3N1aCTUYHOCTb. TEeM He
MeHee C MOMOLLbIO OrPaHNYEHUS HAMPSPKEHUS CTanu U reoMeTpun pe3bbbl apMUPYHOLLETO 3NIeMEeHTa LLUMPUHY
TPEeLWnH MOoXHO perynupoBaTb. Pe3bba TUTAH 6bina paspaboTtaHa ¢ Lenbio cobrogeHns 3Toro TpeboBaHus u
€My COOTBETCTBYET. OTO ObINo noaTBepXAeHO MIOHXEHCKMM TeXHUYeCcKkuM YHMBEPCUTETOM B paMKax Hay4Ho-
nccrnenoBaTenbCKNX UCTMbITAHUIA, MPOBEOEHHbIX Ha U3BMEYEHHbIX U3 rpyHTa cBadx TUTAH. Ha gaHHbIi MOMEHT
- 3TO eOQVHCTBEHHAs1 CBOEro poda cuctema, OOonylleHHas ans NMpUMMeHeHUst B KOHCTpykumax go 100 net 6e3
OOMNOMHUTENBHOW aHTUKOPPO3NOHHON 3aLLUTHI.

McnbiTaHne UW3BMNEYEHHbIX U3 rpyHTa
Hnarpamma obpasoBaHus TpELLMH B LLEMEHTHOM Terne Ha pasHbIX ceait TUTAH Ha oGpasoBaHue TpewwH B

CTYMEHSAX Harpy30K Ha aHKEPHbIN CTEPXEHb uemeHTHOM Tene, TY MiokxeH Mpod. fp.
Lunbx, Mpod. Op. Wwuecn
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AnameTp Tena ceaun D

BTOPOCTEMNEHHbIE TPELLUHbI Paspes nssnevyeHHoOn 13 rpyHTa aHkepHowm
csan TUTAH 30/11
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[Mpenmywectsa TexHonorun TUTAH

1soHEBECK |

TITAN

MpocTas, yHMBepcanbHas TEXHONOMMA ANns Bcex
BMOOB rpyHTa

Bbicokas NPOAYKTUBHOCTb MO CpaBHEHUIO C
TPpaaANUNOHHBIMU TEXHONOIMAMN

BypeHune 6e3 obcagHbix Tpyd 1 6ypoBoro
WHCTPYMEHTA

PaboTa B CTECHEHHbIX YCIOBUSAX C
ManorabaputHbiM1 BypoBbLIMU yCTaHOBKamun 6e3
paspyLUeHns CyLLEeCTBYOLWNX (PyHAAMEHTOB

Manas Bubpauunsa npn ncnonHeHun pabor
YnydleHue rpyHTa, OKpy>KatoLLero KopeHb ceau

CpaBHUTENbHO HeGonMbLUVE AedOopMaLMOHHbIE
3Ha4YeHus

MpucnocabnneaemocTb K N0OON KapTUHE Harpy3okK

Vicnonb3oBaHue B Ka4ecTBe cBal cXaTtus u
pacTsKeHns

[MpounsBonbHas AnMHa MUMKPOCBa U aHKEPOB 3a CYET
coeuHeHUa My Tamu

[MpMeHeHWe BbICOKOKa4YEeCTBEHHOW MESKO-
3€PHUCTON CTanu C BbICOKOW yaapHOW BA3KOCTLIO U
NNacTUYHOCTBIO

3aluTta cTansHOro CTePXKHS OT KOPPO3uW 3a CYET
NOKPBITUS LIEMEHTHbLIM CITOEM

CooTBeTcTBME BCEM TPEOOBaAHUAM €Bponenckmx ctaHaapTos!
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HarenbHoe kpenneHue CKroHa 1 aHKepHble
cBav ANns KpenneHns npoTUBoKaMHenaaHbIX
6apbepoB BAONb aBTOAOPOrM - NoAbe3s K
LopH6yprckum [Bopuam, lfepmaHus

Onany604Hble cucTeMbl TpaHwWwenHble Kpenu FeoTexHuka
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