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Mocynapcreennbin komuretr CCCP
no peénam CTPOUTENbCTES

{Foccrpoin CCCP)

HacTtoAwme HOPMbI PacnpoCTPaHRITCA HaA NPOEKTH-
pOBaHUEe BHOBb CTPOAWMXCA U PEKOHCTPYUPYEMBbIX
rMaopoOTeXHUYEeCKMX TYHHENneW, BXOAAWMKUX B COCTap
rMApPO3INEKTPOCTaHUMK, MENUOPaATUBHLIX CUCTEM U CHU-
creM BoAOCHabxeHUA.

[lpu NpoeKTHpPOBaHUN APYrUX aHANOTUYHBLIX NO Ha-
3HaAYeHUIO NOA3EMHbLIX COOPYXEHWUA AONYCKAETCA NONb-
30BaThCA TpeboBaHMAMM HAaCTORWMX HOPM.

Mpu npoeKTUpOoBaHKN TUAPOTEXHUYECKNX TYHHENER,
pacnonaraembixX 8 0cobbIX yCNOBUAX (B CENCMUYECKUX
PaUoHaxX, B PanoHax PachpoCTpaHeHNA BeYHOMEP3NbLIX
rPYHTOB W Ap.), cneayer cobnwoaatbh AONONHMATENbHbE
TpeboBaHUR, NpeAbABRAEMbIE K TAKUM TYHHENAM COOT-
BETCTBYIOWMMM HOPMATUBHLIMU AOKYMEHTAMHU.

OcHoBHbIe OyKBeHHbIE OB03HAYEHNAR N HHAEKCHE K
HUM, nNPUHATbLIE B HACTOALWMX HOPMAX COrNACHO
CT C3B 1565—79, a Taxkxe hopmynbl, HanucaxHme KoTo-
PbiX M3MEHWNIOCh B CBA3W C MNEPeBoaAOM B eAuHMULb
MexayHapoanoi cucremul (CW), npusepenbl B cnpa-
BOYHbIX NpUnoXeHnAax 4 n b,

1. OBUWHUE NONOXEHUA

1.1. Knaccb! ruMaApOTEXHUYECKUX TyHHenew, BXOAA-
WMX B COCT3B COOPYXEHUH rMApO3NeKTPOCTAHUUN U
MEenuopaTUBHbLIX CHUCTEM, AOMKHblI YCTaHaBNYBaTLCR B
cootBercTeunr co CHull 11-50-74. Knaccbl rnapoTexHu-
YeCKUX TYHHeneu, npeaHasHaYeHHbIX AR CUCTEM BOAO-
cHabXeHWUA, fODKHLI COOTBETCTBOBaTh KaTeropuAm

HaAEXXHOCTH nopadu BOAbI, YCTaHaBNMBAEMbIM
CHull 2.04.02-84.

1.2. B 3aBUCUMOCTH OT Ha3HaYEHWUA TUAPOTEXHUYeC-
KWe TYHHENW NoApPa3AenRIOTCA Ha:

OCHOBHble, NpeaHa3HaYeHHbie ANA NOCTOAHHOIO NPo-
NycKa BOAbI NPY 3KCNAYyaTauumn ruApo3NeKTPOCTaHUKN,
MENUOPaTUBHbLIX CUCTEM U CUCTEM BOAOCHabXeHKUA;

BTOPOCTENeHHbIe, NpPeAHa3HaYeHHble ANA NEepUoaun-
HeCKOro NPonycKa BoAab! (ANA ONOPOXHEHNA U NPOMbI-
Ba BOAOEMOB U BOAOBOAOB, BOAOCOPOCHblE TyHHENU),
38 UCKNOYEHWEM rONOBHbLIX YY4aCTKOB TyHHenen Ao
3aTBOPOB, KOTOPbIEe OTHOCATCA K OCHOBHbIM COOpYXe-
HUAM;

BPeMeHHbIe, NpeAHa3HayeHHbie ANA NPONYyCcKa BOAbI
B NEPuoA CTPOUTENLCTBA MNU PEMOHTa rMapoTexHuYec-
KUX COOPYKEHWH.

[py NpoeKTUPOBaHUK KPYMHLIX FMAPOY3NOB CTPOU-
TenbHble TYHHENW CO CPOKOM 3IKChAayaTauuu CBblLe

D ner AonycKaetCcA OTHOCUTbL K BTOPOCTENEHHbIM CO-
OPY>XeHURM.

Bueceunl
MUHUCTERCTROM IHEPreTUKH

n anexkTpucdpuxayun CCCP

FURPOTEXHHYECKNE

Yryeepxaensi
NOCTaHOBNEHNEM
NocypapcreenHoro xkomurera CCCP
NO AEGNAM CTPOUTENLCTBRA

oz

Tynuenu Biamen

CH 238-73

[lpy npoekTMpOBaKHUK TYHHENEA OCHOBHOIMO Mau BTO-
POCTENEHHOro HasHaueHuA AOMKH3 ObiThb pPaccMoTpeHa
BO3MOXXHOCTb MCNOMbL30BAHKA UX ANA NPONYCKa BOAbI
B Neproa CTPonTENLCTBA BOAONOANOPHLIX COOPYXKEHHUH.

1.3. B 3asucrMocT OT ruApPaBAUYECKOro pexxuma
rMapoTEXHUYECKUE TYHHENU NOAPA3RENAOTCA Ha:

HanopHbie, pabortawowme npyu n3bsiTONHOM BHYTPEH-
HeM AlaBneHuU BOAbl NO CPaBHEHUIO C aTMOCHepHbIM;

Be3HanopHoule, paboraouime NPy HENONHOM HanoNHe-
HUAW BOROMW.

B ruaporexHuyeckKnx TyYHHENAX AONYyCKaeTcA nepe-
MeHHbIW pexxum paboTtbl npu obecneveHnn nocreneHHo-
ro nepexona wu3 6e3HanoOPHOro PeXkKuma 8 HanopPHbLIA W
Haob0opoT. B 3TOM cny4ae NpPoeKTHOE pelleHne AOMMKHO
ObiTb ODOCHOBAHO AaKHbLIMWM NaboparopHbIX uccnReao-
B3HUM.

1.4. OcHOBHbIE TEXHMYECKHKE PeleHNA NPOEKTOB HO-
BbiX N PEKOHCTPYKUWUN CYLUECTBYIOWNX TURPOTEXHU-
MECKMX TyHHenem (ruapaBnVYecKun peXxum pabotel,
rMybnHy 3anoXXeHnA, pacnonoXeHue 8 nNnave W nNpo-
AonbHOM npodvne, nonepevHoe cevyenue, Tun obaenku
¥ AD.) cneayer NPpUHMMaTb H3 OCHOBE CPABHEHUA TeX-
HUKO-3KOHOMUYECKUX NOoKasaTenen BapuvaHToB C Yyue-
TOM 0OLlENn KOMNOHOBKKU COOPYXXeHUN ruapoysna, me-
NMOPATUBHOU CUCTEMbI MK CUCTEMbI BOAOCHabXeHUA,
YCNOBUA UX 3KCNAyaTauun, HasHaYeHUA TYHHeNA, Hame-
YaembiX CrnocoboB u CpoKoB cTpouTenbHbix pabor, To-
norpagmMyeckuux, UHXeHepPHO-reoNornuecKux, ruapore-
ONOrNYeCKUX, KNMMATUYECKNX U APYruX YCRoBWi pPan-
OHa CTPOUTENbLCTBA.

BolOpaHHbiin BapuaHT NPOEKTHOrO peuweHur AomKeR
obecrieymBatb NPOYHOCTL, YCTOMYMBOCTb, AONroBev-
HOCTb W 3KOHOMMUMHOCTbE COOPYXEHWA, BO3MOXHOCTL
MeXaHn3auum " UHAYCTPUANHU3aUUU CTPOUTENbHBLIX W
PEMOHTHbLIX PaboT, onTuManbHble 3IKCNAYATaUNOHHbLIE
KavyecTBa TYHHENeu.

1.5. B npoekTax OCHOBHbIX M'MAPOTEXHNYECKUX TYH-
Henen | n |l kKnaccos AoMKHA OPEeAYCMATPUBATLCR YC-
TAHOBKAa KOHTPOMLHO-U3MEPUTENbHOU annaparypsbl ANA
NPOBEAEHUA HATYPHLIX HabnoaeHuu 3a pabortoun coopy-
XEHUA B Npouecce CTPOUTENLCTBa M B Nepuoa ero 3xKc-
fifyatauuu, ANAR OueHKKW COCTOAHUAR obaenku TyHHens,

OKPYXalolwlero ero rpyHta, rmaApaBnuuecKoro u ounsT-
PAaUMOHHOT O PEXXUMOB.

2. TPACCA U NONEPEMYHOE CEYEHWUE TYHHENR

2.1. llpn npoekTUpPOBaAHUM TPaCChbl TMAPOTEXHWMYEC-
KOTrO TYHHENns HaaneXXut No BO3IMOXHOCTM #3berarto
YHaCTKOB, HaxXOAAWMXCA B8 HeDNaronNpPuUATHLIX AnNA co-

Cpok
BB2AGHMA
B ReVUCTBUG
T wonn 1985 r.

oT 14 nonbpn 1984 r. N° 188

H30anue ogpuyuansHoe



'H HIOKBHEPHO-FEONOTNYECKUX U TUA-
yt honuix  (3HaunTenbHble TEKTOHMU-

'm, 1 A10RLIACNKCHUR, NMPUTOK Nog3em-

1 KA ihl), 8 TAKXKE Y4aCTKOB, XapaK-

A HeOL G ONPUATHBIMKU CAHUTAPHLIMKA YC-

 ATOMO MALHU KK, Knaabuwa, csanku, no-
')
A TYHHeNA A0MKHa ObiTh NPAMONUHENHOW
HOW  gnivHet. HenpamonuHenHyio rpaccy
HPWHMMATE B CAYYAAX, KOTAa 370 8bi3bl-
HIANMAMY KOMNOHOBKU TUAPOY3na, Heob-
thi) OTKPBITUA AONONHUTENLHLIX 33boeB NN
C1inn AOCTATONHOW TNyOunHLI 3aN0XKeHnA TyHHe-
s TANE KOraa Heobxoanmo n3bexarte pacnonoxe-
ey fYHMSIIA B HeOnaronpuATHLIX YCNOBUAX, YKa3aH-
i m iy, 2.1

4.3 o ncen annHe HaNoOPHOro TyHHeNR nopa wenbi-
o caoaa aonkeHd BbiThb obecneyeH 3anac aasreHUA He
menee (0,02 Mla (0,2 krc/cm?) .

44 Yinu NOBOPOTA TPacCkl TYHHENA B nnaHe Npw
teopo T noToka soabl Ao 10 m/c cneayeT npuHumars
He Bonoe 60°, a paauycbl 3aKpyrineHMW — He meHee
{ YMMO)HOW LWWUPKWHBI NATY NponeToB (anamertpos) TyH-
el 4 coety. YBenuuenne yrana noBopoTa u yMeHblie-
HUe pasinyca 3aKpyrneHUA NO CPaBHEHUID C npuUBeeH-
MLIMW, 8 TAKXKE AONYCKaeMble ux 3Ha4eHUA Npu CKOpPOC-
v novoka sofibl cebiwe 10 m/c HeobX0AUMO NnpuHUMaTS
MHa OCHOBaAHUKM NAbopaTopHLIX nccneaoBanni,

HavanbHbit ¥ KOHLUEBOW y4aCTK¥t KPHBOAMHENHOW
1paccel TYHHENEW cneayeT NPepycMaTpUBaTe NPAMONU-

HOMHLIMM ANVIHON, PaBHOW NponeTy (Avamerpy) Bbipa-
BOTKK, HO HE MeHee 6 M.

2.5. dopmMbl NonepevHbix ceyeHU 6€3HaNOPHbLIX TYH-

Henen (uept. 1), a TarkXKe COOTHOLUEHNE UX Pa3MepPoOB
cneayeT NnpuHUMarTeL No 1abn. 1,

Tabnuuyua 1

i

Koaddu-

UMeHT COOTHOWEeHNA pazMepoB cedeHNA
KpenocTy ———
roystoe f | ry/b ralb
{(no Nporto-

ALAKOHOBY)

r4/b

| Dopma nonepey-
HOro CeYeHURn

TYHHENA

| f =8 0,711 0,1 — 0,15
It I8>Ff>2 0,5 | 0,1-0,15
i |la=2f22 0,25| 0,2 - 0,25
v f<2 0,5

Mprwmeuanua: 1. laHHeie 1a6n. 1 OTHOCATCA K COOT-
HoweHuio A/b = 1. MNpu KonebdHuu YPOBHR BOaLlI B TyHHene
6orvwe 0,3h aonyckaercr npuHumats hlb> 1.

2. B MecTtax ConpAXeHMA NOTKa CO CTEHaMKW TyHHenA A0NYyC-
KEETCA He YCTPanBaTh 38KpYyrnenuin (ByTos).

-

N - -

R

[Monepeunoe ceyeHne KPYrogoro oYepTanus cneayer
NPUHUMATL ARAR 6e3HaNOPHbLIX TYHHENnen, NPoxoAALLUX
8 rpyHTax, Pa3suUBaoWNX ropHoe gasnexHune, HecuMMeT-
PUYHOE OTHOCUTENIbHO BEPTUKANLHOM OCKU ceuyeHUA, B

HaDyxaowmx TPyHTax, a TaKke NPU BLICOKOM Hanope
nop3lemubix BOA.
Mpu Hapnexauiem oboCHOBaHUKM AOMYCKaeTCA NPU-

HAMaTb Apyrne (popMbl NONEPEYHOrO CeqyeHuA Oe3Ha-
NOPHbLIX TYHHENEK.

Yepr. 1. Popmbl nonepeunsix ceverHni GesHanopHbiX TyHHenen
B COOVY

2.6. MonepeyHoe ceveHne HANOPHLIX TYHHENeW cne-
AYET NPUHUMATL KPYroBoro ovepraHva. B ycTonuusbix
cnaboTpewMHOBaTLIX CKAaNbLHLIX TPYHTaX RAONYCKaeTcR
NPYUHUMAaTL HEKPYIOBoe ONCPTAHME HaNOPHOIO TyHHENA

(cm. vepr. 1, dopmm 1, LI, V), ecnu npu 3tom ypos-
NETBOPRIOTCA YCNOBWUA NPOYHOCTN obpenkm.

NMpuwmeuanune Crenens {Mogyns) TPEWHWHOBETOCTH

CKanbHbIX rPyHTOB ONPeASNAKT 8  CcoOTBETCTBMKA CO
CHuNl 11-16-76.

2.7. Pazmepbl NONEPEHHOTO CRYEHUA TYHHENEN cneay-
eT onpeaenATb Ha OCHOBAHWW TMADABNUYECKMX KU TeX-
HUKO-IKOHOMMUYECKHMX ()acYeToB.

Ha wadanbHbIX CTaausX NPOBKTUPOBIHUA AnaMeTp
(WAKW NponeT) TYHHENA AONYCKAETCA NPUHUMATL OT 2
0o 6 m — yepes 0,5 m, cabiwse 6 M — vepes 1 M anuHbl.

B cnyuae nepemMeHHOro rmapaBnuYecKoro pexvma v
npu CKOPOCTAX BOALI B TyHHene ceviwe 10 M/c pasme-
pbl MONEPEYHOro CeveHUA HEobXoanmMo YTOUYHATL Ha OC-
HOBaHWUWU NaboPaTOPHLIX UCCNEAVBAHKA C YHETOM ONbiTa
IKCNNyaraunn TYHHEeneu, HBXOARWKNXCA B aHaNOr MYHbIX
ycnosuax.

2.8. BoicOoTy BO3AYWHONO NPOCTpaHCYBa HAg ypos-
HeM BoAabl B O0e3HanopHOM TyHHene nNpuU YCTaHOBUB-
WEMCR iBEeHNY NOTOKa CO CKopocTuio A0 10 m/c cne-
AyeT NPUHUMAaTE NO rMAPABNUYECKOMY PacueTy, HO He
meHee 0,07 BbICOTb! TYHHENRA B CBeTy U He MeHee 40 cMm.

[Ipn CKOPOCTAX TeyeHWRA BOALI B TYHHeENe CBbILLe
10 m/C fOCTAaTONHOCTL YKA3aHHOrQ BO3AYWHONO NPOCT-
paHCcTBa pomkHa beiTe 0OOCHOBaHa AaHHbLIMU nabopa-
TOPHbLIX UCCNEAOBaAHUA.

2.9. MusnmanbHbie pa3Mepbl NonepevyHoro ceyeHWA
rMAPOTEXHUYECKNX TYHHENEW B CBeTy HeoDXOoaAwMO npw-
KMMATL C YYETOM BO3MOXXHOCTH pasmetieHnAa obopyAao-
BaHUA, KOMMYHUKaUUK, NPONYCKa CTPOMUTENbHLIX Me-
xaHu3amos # cobnwgenufr Tpebosauuin ,lpasun 6Ges-
ONacHOCTH NPM CTPOUTENLCTBE NOAIEMHbLIX FUADOTEX-
HUYECKuNX COOoPYXenwun'', yreepxaenubix [ocroprex-
nHapnsopom CCCP v Munanepro CCCP.

2.10. Ecnv rMApoTeXHUYECKUA TYHHENb pacnonaraeT-
CA B BEYHOMEP3NLIX FPYHTaAX, TO NpU NPOYMX paBHLIX

VCAOBUAX B NPOEKTE CAEAYET NPUHUMATL TyHHenb C Ha-
NOPHbLIM PEXKUMOM paboTbl.



3. MATEPUAITTDI
ANA KOHCTPYKU WA TYHHENEN

3.1. betoH ¥ apmaTtypa AnA 6eTOHHLIX ¥ XXene3obe-
TOHHBLIX KOHCTPYKUUN TyHHenern (obaenka, nopranbi v
ap.) AOSKHD) yAOBNETBOPATH TpeboBaHUAM
CHull 11-56-77, CHull 2.03.01-84 v HacroAwero pas-
aena.

3.2. Knaccbt 6eToHa No NPOYHOCTU Ha CXKaTue AO0SK-
Hbl Ha3Ha4YaTbCA He HMKe ANA KOHCTPYKLIWUN:

MOHOMMTHbIX OETOHHLIX K Xene3obeToHHbIX . B15
COOPHBLIX XKene30beTOHHbIX . . . . . .« « « .+ . B30
HaOPLIBr-BETOHHLIX . . . . . . ¢« v« u o s o . B25

Npu HaanexauieM oBocHOBaHUK AONYCKAETCA NpPU-
MeHeHne betoHa bonee HU3KUX KNaccos CO crieymans-
HbiMU pobBasKamu, ynyullalouwmmy ero CBOMCTBA, a Tak-
e 6eTOHOB Ha anyHUTOBOM WU APYruX camMoOHanpAraio-
LWWUX LemMeHTax.

Boapacr (cpok TsepaeHna) OeTOHa, OTBEY3OLUNA

ero Knaccy no npovYHOCTM Ha CXKIATHUE N OCEeBOC PACTA-
’HeHue 1 MIapKam-no sBoaoHeNnpoHUUAEMOCTN U MOPO30-

CTOMKOCTH, NpunMumMaeTca pasHoiM 180 anam. Ecnu us-
BECTHb!I CPOKYH (PaKTUHECKOrO 3arpy»eHuA KOHCTPYK-
uui, cnocobbl Ux BO3BEeAEHUA, YCROBUA TeepaeHnA be-
TOHa, BUA U Ka4ecTBO NPUMEHAEMOro LeMeHTa, gonyc-
KaeTCA YCTaHaBnuBaTh KacC M MapKy 6etoHa B MHOM
BO3pacrTe.

3.3. Npu HasHauyeHun Knacca u mapku 6eroHa obae-
NOK TYHHENA, pacnonaraeMoro B BeYMHOMeEP3nblX MPyH-
Tax, HeobxoanMoO yuuTbIBaTe BO3ZMOXHOCTbL NEpUoaw-
yeckoro (Ce3oHHOro) 3amopaXuMBaHWUA W OTTaUBaAHUR
bervoHa.

3.4. Knaccbl Habpeiar-betoHa U TOpKpera cneayer
Ha3HauaTb NO NPOYHOCTHU HA OCeBOE PACTAXeHWe He HU-
Xe By 2,4. 3HaueHHUAR HOPMATUBHbIX U PAaCYeTHbLIX CONpPO-
TMUBNEHUN Habpui3r-6eToHa U TOpKpeTa AOMKHbLI NPUHN-
MaTbCA, KaK w AaAnA ©6eTtoHos, B8 COOTBETCTBUU CO
CHull 2.03.01-84.

Moaynu ynpyrocrtu Habpsi3r-6eToHa n TopKpeTa ANA
Knaccos B, 2,4, B, 2,8, B; 3,2 HeobxoanMO npuHumars
paBHbIMKU cooteeTcTeeHHo 3,25-10%, 3,6-10* u 3,9-10°
MNa (3,32:10°, 3,67-10° n 3,98-10° krc/ecm?).

3.5. [lpoyHocTHbie N aedopMaUUOHHDbIE XapaKTepwu-
CTUKHM MOHONUTHO-NpeccoBaHHOro 6eToHa cneayey Ha-
3Ha4aTb NO [AaHHbIM 3KCNEPUMEHTanbHbLIX Uccneno-
BaHNMN.

3.6. [inR ruppoTexHUHecKUX TyHHenen cneayertr npu-
MEHATL FOPAYEKATaHYI apMaTypPHY CTanb Nepuofy-
yeckoro npoduna knaccoe A-11 n A-111.

PacyeTHbie conpotusneHMA apmMaTypHOW CTanu ANA
enesoberoHa U aHKepHOU Kpenu AOMXHbI COOTBETCT-
BoBatTL TpebosaHurm CHufll 11-56-77.

3.7. Mapku ctanu anA cTanbHbiXx obonovek Kombu-
HUPOBaHHLIX 00AeNnOK HeobxoaMMO NPUHUMATL COornac-
HO oOA3aTenbHOMY nNpunoXxexsuo 1.

PacyeTHble CONPOTUBNEHUA NPOKATHOW CTanu M Ma-
Tepuanst, NPMMeHAeMsIe ANA CBaPKKWU CTaMbHLIX KOHCT-
PYKuun, cneayer npuHumats cornacHo CHufl 11-23-81.

3.8. Obaenkn (vnu nokpsbITMAR) rUAPOTEXHUYECKUX
TYHHENeu C NOBbLIWEHHON KaBUTAUWMOHHOW CTOMKOCTLIO
N CTOUKOCTHLIO K UCTUPaHKUI Heobxoaumo npesycmar-
pUBaTh “3 BbLICOKONPO4YHLIX OETOHOB CO cneuuanbHO
nofobpanHHbIM coctasom. [lonyckaercAa Takke npume-

CHuil 2.06.09-84 Crp. 3

HeHMe cneuuancHbix 6eToHOB (narekcHoro u Apyrvx
6eTOHOB Ha OCHOBE NOAUMEPHbLIX BAXYLWMX) U NOKPbLI-
™1 (nonumeppacTsopoOB, NOAUMEPMACTHK) .

4. KOHCTPYKUUU TYHHENEN
OBUWWE KOHCTPYKTUBHbLIE TPEBOBAHUA

4.1. Npn npoeKTUpPOBaHUN UAPOTEXHUYECKUX TYH-
Henen AOMKHA ObiThb nNpeaycMoOTPeHa BO3MOXHOCTbL MX
ONOPOXXHEHUA HAa BCeM NPOTAXKEHUU ANA OCMOTPA U pe-
MOHTa.

HonyckaercR He npefycMartpuBaTbh OMNOPOXXHEHWUA
HayanbHbLIX YYacTKOB TyHHenen Ao 3arsopos. [AnuMa
3TUX YHaCTKOB AOMKHA ObiTb MUHUMANLHOMN.

4.2. Bxoao! ¥ BbiX0abl TMAPOTEXHUNECKUX TYHHENnew
AOSIXKHLI BbITo OPOopM”NeHbl B BUAE NOPTanNoB, KOTOPbIe
cneayer pasmMeLlaTtb Takum obpasom, 4uTobbs ecrecTaeH-

HOE pasHOBecue CKNOHOB penbeda 6bino HapylweHo Mu-
HUMAanNbHO.

B cenCMuueCKUX panoHax NOpransbl He AONKHLI Bbl-
XoanTb 3a npeaenst cknoHa. fpy 3aToM KOHCTPYKuuUK
NOPTAaNOB HAANEXUT NPUHAMATL NPOCTbLIX FeoMeTpUYec-
Knx hopmMm.

Pasmepbl ¥ KOHKpeTHble reoMeTpuueckue opMbi
NPOTOMHON YacTU NMOPTanbHbLIX YYaCTKOB Crneayer onpe-
AENATL pacyeramy UNU NPUHUMaTL Ha OCHoBaHuUK nabo-
PaTOPHLIX MMAPaBMIMYECKNUX NCCNeAOBaHUM.

4.3. [Ipy Bxope B TyHHens AOMKHLI ObiTb Npepay-
CMOTPEHbLI YCTPOMUCTBAE, UCKAOYawuue nonagaHue B
TYHHENbL NnasarlowuxX v Apyrux NOCTOPOHHUX ApeaAMe-
TOB.

Ha sBoaonpueMHUKaX NOABOAAWMX TYHHENeN ruapo-
INEKTPOCTaHUNN ODA3aTesnbHa YCTaHOBKA COPOY AP M-
BalOWMX peleToK.

4.4. Ha BbiXx0aHbIX NOpTanax caeayer npeaycMarpu-
BaTb YCTPOUCTBO 6e3HanopHbiX aAuddy3opos, Tpamn-
NUHOB WNAW HaMOPHbLIX AUPPY30pOB, PaCcCLLUUPARIOWMXCA
B NNaHe U YMeHbLW3IU\UXCA NO BbicoTe {ANA yMeHbuie-
HUA pa3MbiBalOULEero AEACTBMA BOAHOIO NOTOK3), a
TaKXe aHKepHbIX 3ybbes C uemMeHTauwner rpyHrta (anA
NPeAOTBPAEHNA NOAMbIBA BbIXOAHbIX AOPTANos) .

BoixoaHble nopTanbl cneayer KOHCTpyupoBaTb C
YY4ETOM BO3MOXHOIO P33MblBa OCHOBaHMA COOpYXe-
HWA, PyCna peKn v ee NpoTUBONONOXHOro bepera.

4.5. Npn npoekTUpoBaHUU rMAPOTEXHUYECKUX TYH-
Henern AOMKHLI BbiTb NpeaycMoOTpeHbl BO3AYXONOABO-
ARUIMEe YCTPOUCTBA ANA NpenoTBpalleHUA BO3IMOXHOIO
obpa3zoBaHNA BaKyyMa B TYHHene.

4.6. Cneayer npeaycmarpusats BO3MOXHOCTL yA06-
HOTO TP3HCMOPTUPOBAHWA B FUAPOTEXHUYECKWE TYHHE-
nu marepmanos v obopyaosaHuA, a TaKKe nepcoxHana,
BbINONHAIOWENr0 PEMOHTHbIe paboTbl.

IonA TyHHenen, noaBoARWMUX BOAY K MMApPOTYpPOMU-
HaM WMNN Hacocam, cneayet npeaycMatpuBaTth BO3MOXK-
HOCTb TUAPABNVMYECKOU NPOMLIBKKU ManbiMy NMONyCcKa-

MW BOAbLI ANA OYUCTKU UX OT MESIKOro CTPOUTENbHOTO
MyCOpa.

TYHHENWU BE3 OBAENKMW

4.7. Bbe3HanopHbie TYHHENH, 8 TaKXe HanoOpHbie TYH-
Henyu Npu rnybuHe Ux 3anoXeHUA He MeHee NONOBUHDL!
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BenuuMHbl BHYTPeHHero Hanopa Boabl (B MeTpax),
npoxoaAuwme B chaboTpewnHoBaTtkiX CKaNbHbIX Hepas-
MbIBaEMbIX rpyHTax (BKniowaAa marepuan 3anonHeHUR
TPewuH) “nn 8 BeYHOMEP3nbiX CKanbHbIX MPyHTax, He
TEPRIOUWNX YCTOMYMBOCTA NPU UIMEHEHUM TemMnepaTyp-
HOro pexuma, cneayer npoekTupoBath Oe3 obapenxw.

4.8. Mpy cKkOpoOCTM TeyeHMA BOAb! cebiwe 10 Mm/c
npoeKTUpoBaHWe TyHHenewn 6e3 obAenku AOMKHO BbIThb
060CHOBAHO AaHHLIMWM nabopaToPHbLIX WCCAEA0BaHUN
C Y4€TOM TUAPaBAVMECKUX YCNOBWA PabOTbLl TyWRHenR
N COCTOAHWUA CKanbHbIX FPYHTOB.

4.9. inAa ynyuuweHUA ruapasnvvyecKoro pexuma wu
YyCNOBUA peBu3ni TyHHenen Oe3 obaenkw cneayer, Kak
NpaBvUNO, NPOEKTUPOBATb TyHHENN C MIOCKKUM beToH-
HLIM NOTKOM.

4.10. HavuanuHbii 1 KOHUEBOW Y4aCTKKM Heobnuuo-
BaHHOro (Hanopworo wunu 6e3HANOPHOro) TyYHHenNA
AOJDKHbI NpeaycMaTpuBaTbcR ¢ 004enKon Ha AnuHe,
pasHOW nponety (anamertpy) sbipaboTku, HO He MeHee
6 m.

4.11. Noasoarwmne TyHHenu (UM KX yvacTku) OGes

obaenkKu, B KOTOPbLIX MOXET HAPYWHUTLCA YCTOWYMN-
BOCTb OTAeNbHbIX ONOKOB MAM YHACTKOB CKanbHOO

MaccuBa, AONXKHbI B 3TUX MecCTax 3aKpennAToLCA aHKe-
pamMu Ha ueMeHTHOM pactesope M Habpoi3r-BeToHOM.
B norke TyHHenA AOMKHbI NpeaycMaTPuBaTLCA cneyu-
anoHble NOBYWKHK ANAR OTCNOUBLLEr OCA MPYHTA.

4.12. lpy npoeKTUpOBaHUK TyHHENen be3 obaenkm
ABOMKHO NpegycMaTtpPpuBaTbCA KOHTYPHOE B3PbLIBAHUE 3a-

PRAOB ANA YMEHbLUEHKMA WepoxosatoCTh NOBEPXHOCTHU
TYHHERNA.

OBAENKWU TYHHENEN

4.13. O6aenkn ruapotTexHu4ecKMx TyHHEneu noAa-
pPa3nenAroTCcA Ha:

BuipasHusaoume (Henecyuwme) , oBecneunsatoume
yayullleHue ruapasnuyeckux XapakKTepucTvK TyHHenA,
a TaKXe npepoTBpauleHWe BbIBETPUBAHWUA ¥ pasmMbiBa
rPYHTOB;

Hecyuwine, obecneunsarwuive BoCNPUATHME Harpy3oK B
CTPOUTESbHbLIA U 3IKCAMYaTaUMOHHbIW NEPUOLLI, 8 TAKKe
vaoBnersopriowme tpeboBaHnAM, MNPEeabABIIAEMbIM K
BbipasHuBalowWmUM obgernkam.

4.14. BoipagHusawouine obgenkun cnanepyer npeay-
CMaTpUBaTh U3 MOHONUTHOro BeToHa wnu Habpbisr-be-
TOHa.

JonyckaeTcA NnpyMMeHATL BbipaBHuBaouwme obaenku
CBOAl1a U CTeH TYHHeNnA u3 Habpuiar-betoHa bes 3arnaxu-
BaHUA UX NOBEPXHOCTHU NPKU CKOPOCTAX BOAbL! B TYHHENE
He 6onee 10 m/c; npw 60NbLWMX CKOPOCTAX UX NpUME-
HeHue AomKHO BbiTh 0BocHOBaHO AaHHLIMK naboparop-
HbIX UCCNeaoBaHUK.

ffotok npu sbipaBuMuBaOWmX obaenkax cneayer
npeaycMarpuBaTh OeTOHHbLIM.

Buipasuunsawouwme obaenku B HANOPHLIX TYHHENRAX
cneayer NPUMEHATL NPy raybure 3aN0XKeHUA TyHHeneun
HE MeEHee MOoNOBKHbLI BENNYUHLI BHYTPEHHEro Hanopa
goab! (B metpax).

4.15. OcHoBHble BuAbl HeCywmX 001€N0K HANOPHbIX
M 6e3HANOPHLIX TyHHEenen u o06NaCTL NX NPUMEHEHNURA
AO/MKHLI COOTBETCTBOBATL yKa3laHHbIM B Tabn. 2.

Tabnuua 2

Ko3podpuumentol kpenoctu f n yaensHoro
3 3
ornopa rpyHta Ko, H/cm® (krc/cm®)

f>8: for4n08; f <4;

0~ 5000 | Ky =2000 - |Kqe <2000

(500} 5000 (200)
(200 — 500)

Obaenka

Hanop soabl, M

ce. 100
MEHee

§8

MEHEe

30
ce. 100

ot 30

X
-
™

MoHOonMTHAER:
beToHHBR + +
M3 npeccoean- | — | — | —
HOTO OeToMa
W3 NATEKCHO- - -] -1 + 1 -1]1-1 =1~
rov Apyrux
HU3IKOMOAY Nb-
HbiX 6eTOHOB
Halbpuiar-be- + |+ | + +] — 1 -1 =] = |-
TOHHAA C 8H-
KepHoW
Kpenbio
wenesobetor- {— [~ |+ 1 -1 + |+ 1 +1 + 1+
Han

+
+

|
| +
+ +
|

| |

KomOuHuposaH-

HaRA.
BHYTDEHHAR —_ 1 | = | - + | — | -] = 1=
Kenes3orTop-
KpeTHan 060-
NOMKa, HapyX-
Hbi MOHONRMKT-
Hbin BEeTOH
BHYTPEHHARR _ -} —~1-=1] = |+ —~ 1V 1+
cransHan 06o0-
NOYKa, HAPYX-
HbIX MOHONKNT-
Hbi¥ OEeTOH
Uan XXenelo-
6eToH
BHYTPEHHAA — - — + -— — + + —
wene3oberon-
Han 0bonouKa,
Hapy»XHoe
cbopHoe xe-
nesobeTonHoe
Konbuo

*
B Tom yucne 6e3HanopHbIe TYHHEN!.

MprvmMmevuaHnne [pumenenne obaenox apyrux sBnaos,

He npueeaeHHbIX 8 Tabnuue, AONYCKAETCR NPU Haanexaulem
060CHOBaKUM.

[IDM WMTOBOM Crocobe NPoOXoAKK TYHHeNA A0ONYCKa-
eTCA. MPUMEHATL obBaeNnKU #“3 MOHONMUTHO-NPeCcCOBaH-
HOT O BeToHa.

fpumerenne obaenku w3 HabpbIar-HeToHa € aHKep-
HOU KPEeNbi AONYCKAeTCA ANA TyYHHenew npwu rnybuHe
MX 3aN0XKEeHUA HE MeHee NOMOBUHLI BeNuYKuHb! BHYTPEH-
Hero Hanopa Boabl (B mMertpax). B cunbHOTpewmHosBa-
TbiX FPYHTaAX HAGPbLI3T-6eTOH HEOOXOAMMO BbLINOAHATL
NO METanNu4ecKon ceTke.

Cuennenue Habpui3r-beroHa ¢ TPYHTOM AOMKHO
6biTh He menee 0,5 MMa (50 tc/m?) . MNpu cooteercTBy-
0ueM 3KcnepuMeHTanbHoM o60CHOBaHUK QONYCKAETCA
NPUMEHATL 06aenKyu U3 Habpbi3r-6eToHa Npwn MeHblUEM
cuenneHnyn U 8 rPyHTax ¢ Ko3IQPuuveHTOM KpPenoctu



f = 3. Npu Hanuumn naBnNeHNA OT FPYHTOBLIX BOA MU
npm uyemeHTaumm rpyHta tpedbyemas BennunHa cuenne-
HUA OonNpenenAerTcR pacyeTomM, HO AonXHA ObiThb HE Me-
Hee BeNnYMHbL! ABOVUHOTO HaNopa BOAbi, AEKCTBYIOLLEro
Ha obaenky.

B rpyHTax ¢ ko3adpduuneHTom kpenoctu f ot 4 no 8
ANA xKoMbuHUpOoBaHHOMU 064eaKHN N3 BHYTPEHHEW Xerne-
306eTOHHOM 0B0NOUYKYN YU HapyXHOTO cOOpHOro Xxene3lo-
0eTOHHOr0 Konbia B3aMeH Xxene3obeToHHOU 060N04YKHU
AONYCKAETCA NPMUMEHATL XXeNe30TOPKPEeTHYI.

4.16. Hecywne obaenkn TyHHenew HagNeXuT nNpoex-
TUPOBATb KaK HETPeWMUHOCTOMKHUMU {pPacCcynTbiBaeMbi-
MU N0 BeNnuUuMHe PacKDbITUA TPEWMUH) , TaK U TPewmnHOo-
CTOMKMMM (paccunTbiBaeMbiMK No obpasosaHnio Tpe-
WIMH) .

BeToHHbie U xene3obeTOHHble 06AenkKn TyHHenew
cneayet, Kak Npasuvuno, NpeaycMarpuBarte HeTPeuUHO-
CTONKUMMU.

TDeWMHOCTONKUMIK LAOMKHbLE ObiTh 00RENKU TyHHe-
nen, cCOOpyXaemMbixX B rpyHtax, noasepxeHHbIX cyddo-
3vn, BbilllenaunesaHvio, Npu ruapoxkapboHatHon wenou-
HOCTU BoAbl B TyHHene meHee 0,25 mr-3ake/n, a Takxe
B Cny4anAx, Koraa ¢gpunbTpaunA BOAbI MOXXET Bbl3BaTb
CHUXKeHMe [AonroBevyHocTn o0b6henkn U YCTOMYUBOCTH
FPYHTOBOMQ Maccvsa.

4.17. TonuwnHa 6eToHHOU Mnu xene3zobeToHHON He-
cywen obaenku AomkHa ObiTb He 6onee 0,15 BHYyTpeH-
Hero paanyca 7; NOMNEPEYHOrO0 CeYeHWA TyHHENA npwn
Kpyrosom ero oueptanHuu unu 0,15 nonosuHbl LLIKPUHBLL
ceyeHUA b Nnpu HEKPYroBOM OUYepPTaHUM.

Ecnvw no ycnosuAM TPeuiMHOCTOMKOCTHM TpebyeTca

ySenuueHne TonwuHsl 0BAEeNKWN HANOPHLIX TYHHENEeW,
CneAyeT paccMoTpeTh BO3MOXHOCTL NPYMEHEeHMA Ma-

Tepuana o06penoK ¢ MeHbLIWMW 3HAYEHUAMW MOAY-
Nern yNpyrocTy, Hem y TAXenbix 6eToHOB, nan ynyulle-
HUA AehOPMaUMOHHbIX XapaKTEPUCTUK FPYHTOB NYTEM
MX  YKpenutenoHOW uemMeHTauunu, WM NpUMEHEeHUAR
npeaBapuUTENnbHO HaNpAXeHHOW xene3obetoHHoOU 06-
AENKWU TYHHeNA Ha HanNnpArawlleM ueMeHTe.

4.18. MuHumanbHyo TONuwMHY 00AENnoK ruaporex-
HUYECKMX TYHHENeu cneayer APUHKUMaTh, CM.

MOHONUTHLIX DeTOHHBLIX U Wene3obeTouubIix . . 20
BHYTPEHHEA MOHOMKUTHOMW Xxene3o06eToHHOU

oBonouku KoMbnHnposanHeix o0baenoxk . . . . 10
COOpPHbIX ene300eTOHHbIX . . « .« « . v v s ¢ . . 10
3 #abpbiar-6eroHa:
HEBCYLLIMX « & - v v ¢ v e v v a e o s o s u ot o 10
BLIPABHMBAIOWIMX . . . . ¢ « ¢ 2 s o a0 o s+ » 5
M3 WENE30TOPKPET . . . v ¢ « e s v o s s v v oo 5

4.19. NpoueHTbl aPMUPOBAHUA HETPELWMHOCTONKUX
»enezoberoHHbIX 06AeN0K HAaNOPHbIX TyYHHeneu cneny-
eT onpepenAaTs W3 YCNOBWA OrFpPaHUYeHHUA PacKpbLITUR
TpewmuH (cornacHo Tabn. 7) v  dUALTPALMOHHDIX
NnOTeps, HO NpuHMMaTb He Mernee 0,5 %.

AnAa TpewuHOCTONKUX 00aenoK HanoOpHbiX TyHHe-
nen, CoopyXaembixX B rpyHTax ¢ Ko3ddpuumeHToM Kpe-
noctn f < 4, MuHUManbHOe apMnpoBaHue Heobxoanmo
npuHumath 0,3 %, B rpyHtaxcf =>4 — 0,15 %.

AnA obaenok Oe3HaNoOpHbLIX TyHHENEW MHUHAUMAaNL-
HblA MPOUEHT apMUPOBaAHUA He OrpaHUIKUBaETCA.

MuHuManoHOe 3apMUpoOBaHME XXeNne30TOPKPEeTHbLIX
obonouek cneayer npUMHMMaTL He HrxKe 1 %.

4.20. B xene3o06eToHKbIX 06aenKaxX HaNOPHLIX TyH-
Heneu Npu ABYXPAAHOM PacnoNOXeHMU apMartypbl OcC-
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HOBHYIO 4acTb pacyeTHoW apmartypbl (60 — 70 %) cne-
AyeT pacnonarate y BHyTPEeHHEW nNoBepXHOCTH O0O-
AENKW.

B npouHbiXx OAHOPOAHLIX FPYHTaX, a TakXe nNpu wuc-
NONL30BaHUN BPEMEHHOW KpPenu W3 MeTanNnYecKmx
apOK AONYCKAETCA YCTAHOBKA OAHOPAAHOW apmaTypbt,
pacrnonaraemMoum y BHYTPEHHEX NOBEePXHOCTU 0baenku.

NpoaonsbHyo pacnpeaenuTenbHyl0 apMatypy Cneay-
€T pa3MeLlats C BHYTPEHHEN NoBepxXHOCTU oT pabouei
C warom He bonee 25 cm.

B HeoAHOPOAHLIX rpyHTax, NPU KapCTOBLIX NYCTO-
Tax, TEKTOHUYECKNX N APYIrnUX HapyUWeHnAX rPyHTOBO-
FO MaccuBa HaANeXuUT NpeaycMaTpUBaTe KOHCTPYKTUB-
Hble MepONPUATHA, UCKIoNalowme obpasoBanve Tpe-
LWKH C pacKpbiTem Bonee ponycTtumoro.

B xene3obetonHbix obaenkax 6e3HaNOpPHLIX TyHHe-
nen pasmellleHne apMartypsl onpeaenAeTCA PacyeToMm no
npesenbHbIM COCTOAHUAM NEPBOK rpynnbl.

4.21. TonwuHy 3aWKUTHOrO CNOA 4nA paboven apma-
TYPbl MOHONNUTHLIX Xene3obeTOHHbIX 06aenoOK cneayer
NPUHUMATL HE MeHee:

30 mm npun YonuwHe obaenkn Ao 30 cm;

40 mm ,, " y cB. 30 pao 50 cm:

50 mm ,, . . cs. b0 cm.

B arpeccusHOM BoOpe-Cpefeé TOAWUIMHA 33LUTHOCO
CNoA ysennunsaeTcA Ha 10 mm.

MUHUManNLHYIO TONWWHY 3alULMTHOrO CAOA ANRA pac-
npeaennuTenbHON apMartypbt cnegyer npuHAMath Ha
10 MM MeHblLe, Yem ANnA Dabouen.

BnAa cbopHbIX anemeHTOB 06AENKU TOMWWHY 3auiNT-
HOIro CNoA AofnyckaeTcA ymexswarts Ha 10 Mmm no cpas-
HEHWI0 C YCTAaHOBREHHOW ANA MOHONMUTHLIX 0B4enoxK.

TonwuHy 3alWMUTHOFO CNOA NOTKA TYHHeNA Heobxo-
ANMO YyCTaHaBnuBatTb C YYETOM ero UCTUPAHWMA HAMHO-
camu.

4.22. InAa  obecnevyeHnAa  B8OAOHENPOHULAEMOCTH
cTpouTenbHbLIX U gehopmMaunoHHbIX WBoB 0baenok Ha-
NOPHLIX TYHHENeKW HeobXOAMMO npeaycMaTpusaTh B
lBax yCTaHOBKY awadparm, WNOHOK WK APYrux yn-
NOTHEHUMN.

4.23. [edpopmaumnonHbie WwBbl CneayeT pacnosnararb
B MeCcTax NPUMLIKGHNA K KamMepaM U Ha yvyacTkKax TyH-
HenA, rge 3neMeHTo! 06enKn MOryT CMeLLtaThCA.

4.24. 3anonHuTtenbHar UeMeHTaUnMA B TYHHenAxX ¢ 06-
AeNKON AO/MKHA NPeayCMaTpPUBaTLCA BO BCeX CNYYaRX,
3a UCKNIOYEHUEM TyHHeneir ¢ obaenkamy U3 Habpblar-
betoHa unn npeccoBaHHOTO OETOHA, a TaKXXe HaKNOH-
HbIX U BEPTUKaNbHbIX BOAOBOAOB C 06aenKou U3 nuro-
ro 6erona.

4.25. MNpn npoexTUpOBaHNKU 00AENOK HANOPHBLIX TYH-
Henen, pacnonaraemMbiX B TPEUIMHOBATLIX MPyHTaX, ANA
ynyviueHuAa [epOopMauNOHHLIX X3PaKTEPUCTUK U CHU-
XeHUA BOAONPOHUULAEMOCTU FPYHTOB chneayer npeay-
CMAaTPUBATL YKPEnnuTenbHyr ¥ NPOTUBOMGUNLTPALNUONH-
HYIO LUeMEHTaUMNI0 NPYU ee TeXHUIeCKON BO3IMOXXHOCTH U
IKOHOMMUYEC KON IPPEeKTUBHOCTH.

4.26. inAa ynyuileHnA ycnosBuu paboTbl KOHCTPYK-
LU obpenku, socnpMHUMaloLlen aasneHve Noa3eMHbIX
BOA, CneAyer paccMarpuBaTth LenecoobpasHoCTb Npu-
MEHEHUA APEeHAKHbLIX YCTPOUCTB U aHKEPOBKKU 0baenKu
B FPYHT.

4.27. Npu npoekTUpoBaHn He3HanNOpHbIX TYHHENew,
pacnonaraemMbiXx B BeMHOMEP3NbIX rpyHtax, Heobxoan-
MO NpeayCcMOoTPEeTb MEPONPUATUA, UCKNlovaouine obne-
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AeHeHNE CBOAOBOWU 4HacTu, a TaKyxke mMOpO3ri0€ NyUEHNE
M3-33a CE30HHOrQ OTTanBaHWA WU 3amep3annf TPYHTOB
Bbitlie YPOBHA NpOTEKaniLeu BOALI.

4.28. B BeuynOoOMep3nbiX CUABHONBAMCTPIX [PYHTaX
cneayeT NPUMeEHATL NOAATIUBbIE KOHCTpyKuuu obae-
nox (M3 »ene3obeToHHbIX aHKepoB, Habpr!t3r-beToHa),
a TaKe Apyrue KOHCTPYKUuun, cnocobHsie NEpepacnpe-
LenfATe YCUNMA B CBOWX 3neMeHTax 6e3 HaPYWEHUA UX

LEeSIOCTHOCTMH.

4.29. Npu npoeKTUpPOBaHMKW TyHHeney, Pacnonarae-
MbIX 8 BEYHOMEP3NbiX FPYHTax, HeobxoaMO YHWTbI-
BaTb BO3MOXHOCTb OCaAKW TYHHERA U NosePXHOCTK Hal
HUM, CBA3aHHOW C o0Opa3oBaHWemM 30HbI OTTaNBAHWUA
rPYHTOB.

5. HAFPY3KW, BOSAENCTBUA
UUX COYETAHUR

5.1. Harpy3xkun v BO3AeUCTBUA pa3nendtOTCA Ha NO-
CTOAHHbLIE N BPEMEHHble — ANWUTENbHbie, KPaTKoBpe-
MeHHbhie 1 oCcobble.

5.2. K NOCTOAHHbIM Harpy3akam v Bo3a¢UCTBUAM OT-
HOCA ICA :

ropHoe AaBneHue;

BEC 0DAENKN;

BO34EUCTBUA NpPeaABaPUTENbHOIQ HanpAXXEHWA.

5.3. K BpeMeHHbIM ANUTENbHBIM Harpy3Kam OTHO-
CATCA:

BHYTPEeHHeEe faBneHue BOAbl B TyHHefl€ MNPWU HOP-
ManbHOM NOANOPHOM YypoBHE BOoLbI 8 BOAOXPAHU-
nvwie;

A3BNeHue iN043eMHbLIX BOA.

5.4. K KpaTKOBpEMEeHHbIM Harpyskam ¥ BO3AEUCT-
BUAM OTHOCARTCA:

AasneHue Ny nbCauun NOTOKAa BOAbI;

BHYTpEHHEE AaBfieHUE BOAbl, BO3HUKaWWEE OT I'“ij-
PaBRMYECKOro yAapa nNpu HOPManbHOW 3IKCNAyaTauuw
TYHHENA;

TemMnepaTypHbie KnvuMarTuyeckue eosnercTenA (anA
cranbHbIX 0bonouek) ;

AaBneHve pacTBopa Ha obaenky npu HEMEHTAUWNW;

A3BriEHME OT MEXaHWU3MOB Npu NpoussoAcTBe pador.

9.5. K 0c0obbiM Harpysxkam wn so3nencTBnAM OTHO-
CATCA:

cencMmnyeckKure U B3poiBHbIe BO34eNCTBUA,

BHyTpeHHee AaBfeHne BOAb! B TyHHené NPy (opcu-
POBAHHOM NOANOPHOM YPOBHE B BoAoXxpaHWNWALLE UK
OT 12eUCTBUA TrUAPaBNUYECKOro ypapa f1Pv NONHOM
cOpoce Harpy3Ku;

VC' iMWA, BO3HUKaOLe BCneacTBue n3MEHEHNA TEM-
nepatypbl, HabyxaHuA U ycaaku betoHa, NON3y4HecTH
PYHTOB;

aBneHWe pacTBOpa Ha CTaNbHylo 0bonO4Ky NpH Lie-
MEHTaUMMK,;

AaBneHUe Ha CTajlbHYI0 ODOAGHKY OT CBEXEYNOXEH-
HOrO 6eToHa;

AaBNeHne rMapasnMYecKoro ncneitauna (ANA cTans-
HbiX obonoyek} .

5.6. B cTatuueckux pacuetax TyHHensHbIX 0baenox
HarPy3Ky ¥ BO3AEUCTBUA HaANEXUT NpuHHMaTh B Cne-
AYHOUWIMX COYETAHUAX :

OCHOBHblE, COCTaBnAEeMbie U3 NOCTOAHHDIX, BPEMEH-
HbiX (ANWTENbHLIX U KPAaTKOBPEMEHHbiX) Harpysok u
BO3AEUCTBUN;

oCcobbie, COCTaBriAeMbIe U3 NOCTOAHHLIX, BpeMeHHbIX
(ANUTenbHbIX, HEKOTOPbLIX KPaTKOBPEMEeHHbIX) # 04-
HOM U3 0CcobBLIX HArpy3oK U BO3AEUCTBUMN.

5.7. Harpy3kv v BO3AEUCTBWA cnieayeTr NPUHAMATL B
Hanbonee HeONaroNPMATHLIX, HO BO3MOMXHbIX COYETaHMU-
AX OTAENLHO ANA CTPONTENLHOr0, IKCANYaTaYUOHHONO
M PEMOHTHOIO NEPUOAOB.

5.8. KoathuumeHTsl HaaeXXHOCTU NO Harpy3kam Y
NPy pacyete o6AenoOK TyHHeNerW Ha NPOUYHOCTL U YCTOW-
YMBOCTb (nNpeaenbHbie COCTOAHMA NEPBON FPyNNbl) Cne-
AyeT npuHuMaTb no tabn. 3.

Tabnunya 3

v —— - - ——

ey

KoadpuuymenT
HaAEXHOCTH NO
Rarpy3xam Jf

P A il — —

Harpyaku n Bo3agencrsma

BeptukansHoe ropHoe AasneHue:
OT Beca rpyHTos npv csoaoobpa3osaHnmn 1
OT BeCa BCEK TONWM rPYHTOB HAA TYHHE- 1
NemM AU OT BECa HAPYLWEHHOW 30HbI
Ffopn3oHTanbHOR FOPHOR A3aBNEHNE
Bec obaenkw
BHyTperree gasneHne soabt {C yvetom rug- 1,0
paBnuYecKoro yaapa)
Hasnenne.
nNynsCaumm NOTO KA BOAbI 1
NOA3EMHBIX BOA 1
]
1

’

2
.
2
2

r

{0,9]
PACTBOPA NPU LEMEeHTaUNH (1,0)

O7 MEXaHMA3IMOB

MpumMmedsanune IJHAYCHHUA KOIPDMUMEHTOB HAREKHOCTH
NO Harpy3kKam, YKa3aHHble B CKOBKax, OTHOCATCA K CAYYaAM,
KOrga npuwmMeHeHne MeHblwero dHavenna xKoddpdpuiteHTos nNpu-
BOANT K HEBbLINDAHOMY CNYNa0 JarpyXeHuna obaenKu TyYHHenA.

MNpu pacuerax no npegenbHbIM COCTOARHMAM BTOPOW
rpynnsi KO3gpnumeHT HaaeXXHOCTU NO HarpysKam cne-
AYET NpUHUMaTL paBHbIM 1.

5.9. Onpeaenenne BeNUYMHLI FOPHOro AaBNEHUR, a
TAKXKE eCTECTBEHHOrO HanNPAXEHHOro COCTOARHUA FPYH-
TOBOIrQ MaccuBa HeobOXoaMMO BbLINONHATL COrNacHo
nn. 5.10—-5.15, a TaKke Ha OCHOBaHMKM ONbITA CTPOU-
TEeNLCTBA U IKCNNYyaTaunn TyYHHeNen B8 aHanoru4YHbIX UH-
XXEeHEePHO-FeoNorM4eCKmnx yCnoBuAX.

Ilna be3HanopHbiX TyHHenewu | Knacca v HANOPHbLIX
TYHHenen | u |l Knaccos 3HaYeHMUA ropHoOro AasneHuA
AOCNXHLI ObITb YTOYHEHbI HA CTaanKn pabovyen AOKYyMEH-
Taliuy Ha OCHOBAHMKU HATYPHbLIX UCCNeAOBaHMUU HA y4acT-
KaxX C XapaKTepHbLIMU UHXXEHEPHO-TeoNiorMuecCKuMu yc-
NOBUAMM.

fopHOe pasneHwe KOoNYCKaeTCA NPUHUMATL PaBHbLIM
BeCcy rpyHra B obbemMe HapyweHHOM 30HbL), onpeApesneH-
HOK reoU3nYEeCKUMU U3MEPEHUAMM.

5.10. HopmatusHoe BepTukansHOe ropHoe aasnexHue
B rpyHTax ¢ f < 4 npy paccToAHMK OT KpoBNW BbipaboT-
KW A0 AHEBHOW NOBEPXHOCTY Donbule YABOEHHOW BbICO-
Tbl CBOAA OOBpyuweHnsa cneayeT NPUHUMAaTL paBHbIM Be-
Cy rpyHTOB B 06beme, OrpaHUYIEHHOM CBOAOM Obpyuile-
HUA, Npu mMedbuwem 3arnybneHdnn TydHenA ropHoe Aae-
neHne NPpUHUMAETCA pPaBHbLIM BeCy BCEU TONULU FPYHTA
HaA HUM.

5.11. HopMmarneHoe BepTuKanbHOe ropHoe AaBneHwue
Jqzn, KH/M?, npu cBOROO6Pa30BaHUM B rpyHTax C Ko-
ahcbuumentom kpenoctu £ < 4 onpeaenaerca no gop-
Myne

9gzn = Bpghq . (1)



rae § — KoaddrumeHT, NPUHUMaeMbld B 3aBUCMMOCTH
oT nponera sbipabotku b pasHeim: 0,7 npu
b<<55wm: 1,0 npu b = 7,5M;, no UHTEPNONRA-
umu mexay 0,7 1 1,0 npu 5,56 <H < 7,5 m;
0 — NAOTHOCTL FPYHTA, T/M>;
g =9,81 ~ 10 mM/c*;
hg — BbICOTa CBOAA OOPYLUEHNA, M; ONPEAENAETCA NO

dbopmyne by
bq — nNponeT cBoAa obpyweHnA, M; ONpeaenAeTCA NO
dhopmyne

by =b +2htg (45° — =) ;

h — BbicoTa BLIPAOOTKHK, M;
@ — KOKYWWHCA  yron
(p = arc tg f).

PacnpeaeneHne BepTUKaANbLHOro ropHOro AasneHuUA
NPUHUMAETCA PaBHOMEPHLIM NO nponeTy obpenku.

5.12. HopmaTuBHOE BepTHKanbLHOE ropHOe faBneHne
Gqzn, KH/M?, B rpyHTax ¢ f = 4 cneayeT npuHuMaTs
pPaBHbLIM BeCy FpyHTOoB B 0Obeme HapylueHHOW 30Hbl,
YCTaHOBAEHHOU NO A3HHbLIM HaTypPHbIX UCCNEeA0OBaHUN, &
NPy UX OTCYTCTBMU — NO hopmyne

BHYTPEHHEro TPeHWA

9qgzn — Bpghcn ; (2)

rae hg, = kgb — rnybvHa HapyweHHON 30HbI, M;
k, — KkoahduuneHT, NPUHAMAEMbIA NO
1abn. 4.

Tabnnya 4

KoadpduuveHT Koadduument kK; npmn rpyHTax
KPenocTH
rpyuta f cnaborpe- cpeaHerpe- CUABHOTPE-
LIKHOBATLIX WHHOBATLIX | WMHOBATbIX
4 0,2 0,25
Or5p08 0,1 0,2
10 u bonee 0,05 0,1

PacnpeneneHne BepTUKANbHOTO FOPHOTO A3BACHWA
no nponety obgenku NPUHUMAETCA C YYeTOM HannacTo-
BaHWA, CUCTEM TPELWUH WU APYruX OCOOEHHOCTEN TPYH-
TOBOr O MaccHsa.

B cnaboTpewiuHoBaThIX FPYHTax Npy rnybuHe Hapy-
LWEeHHON 30HbI Bbonee 1,5 M HOpMaTUBHOE BEePTUKAaNbHOE
ropHoe AaBfieHne ggzn CNEAyeT ymeHbwats Ha 20 %.

[Mpn KombaltHoOBOK NPOXOAKe 3HaueHue kg AONyCKa-
eTcA yMeHbwartb Ha 30 %.

5.13. HopmaTuBHOe ropu3oHTanbHoe roOpHoe AaBne-
HWe Jgxn. kH/m?, onpenennercn:

npu ceoaoobpaszosakun B rpyntax f < 4 — no dop-
MYy ne

Y,
doxn = Pg lhq + 0,58 ) tg ? (45° =51 (3)

npn 3arnybneHnn KpoBnu MeHee YABOEHHOW BbICOTb!
cBoaa obpywenua B rpyHtax ¢ f < 4 — no gopmy-
ne (3) ¢ 3ameHoM YuCneHHOro 3HaYeHUA hg Ha PaccToR-
HUe OT KPOBNY BbIPabOTKK A0 AHEBHOWN NOBEPXHOCTW.

PacnpeaeneHve ropu3oHTanbHOro rOpHOro AaBneHnA
A0MKHO BbIThb paBHOMEPHBIM NO BbICOTE 06AenKMw.

5.14. HopmaTtusHoe ropmsoHTanbLHOe ropHoe apasne-
Hue B Cnabo- u cpegHeTpewinHoOBaTbiX rPyHTax ¢ f = 4

CHull 2.06.09-84 Crp. 7

NPU BbICOTE TYHHENA MeHee 6 M AONYCKAEeTCA He YYNUTbI-
BaTh, a8 NpwW BbicoTe Bonee 6 M — onpeaenATsL U3 ycno-
BMA MPEeAenbHOro pPaBHOBECHUA OTAENbHLIX CKanbHbIX
6O0KOB, OTCEYEHHbLIX TPEeUIUHaAMM.

HopmaTusHOe FrOpuU3OHTanbHOEe ropHoe AasneHue B
CUbHOTPEeWnHOBaTbiX rpyHTax ¢ f = 4 ponyckaercA
Y4nTbiBaTL NO hopMyne

9gxn = 0,1 pgh . (4)

5.15. ina Bbipabotok rnyboxkoro 3anoxeHnuAa (cBbi-
we 500 M) senuunHy ropHoro aaBneHUA cnegyeT onpe-
AENATHL C YYeTOM MMAacTUYEeCKOro COCTORHUA TPYHTOB M
ApYyrux cneummyecKnx ABNEHUN.

[ipn orcyTcTBUKM HEeOBXOAUMbLIX AaHHLIX AONYCKaeT-
CA Ha HayanbHbIX CTAAMAX NPOEeKTUPOBaAHUA BbIPAOOTOK
rnybOKOro 3anoXeHuA onpeaenATb rOpHoe aasBnexHue
Ha OCHOBE ONbiTa CYPOMTENLCTBAE TYHHENEWU B aHaNo! Y-
HbIX VHXXEHEPHO-TEONOruUecKUX W FUAPOTreonornyec-
KUX YCNOBUAX.

5.16. B BbvipaboTkax raybokoro 3anoxxesua, pacno-
NOXEHHbIX B FMUHUCTBIX M APYyrux cnabbix rpyHrax ¢
f < 4, oka3sbiBalOUWKUX 3HaYNTENbHoe paBHOMEpHoe AaB-
NEeHNE Ha KOHCTPYKUMIO TyYHHenA, Harpysky Ha obaen-
Ky CrneayeTr onpefenATb C yYeTOM OXuUaeMbiX CMellle-
HUWA FPyHTa A0 YCTPOUCTBA BPEMEHHOW Kpenwu n noaar-
NMBOCTU 3TOW Kpenwu 8 COOTBETCTBUK C TpeboBaHUAMMU
CHull 11-94-80, a Takxe nopartnneoctn camMon 06-
AenKu.

5.17. (lpu pacuere oBaenku ropHoe aasnerune Heob-
XOAUMO ONpPeAenATb N0 XapaKTepUCTUKaM FPYHTOB C
yyeToM YCNOBWHA 3aKcnnyaTvauun (M3MeHeHUA CBOMCTB
MacCvBa FPYHTOB NPY UX BOAOHACHILLEHUN) .

5.18. [lpu pacvere 06AenOK HaANOPHLIX TYHHENeW,
pacnonaraemMbiX B BOAOMPORULAEMbIX TPYHTAX, BKIO-
YeHVEe B OAHO COYeTaHMe Harpy3oK OT BHYTPEHHero AaB-
NEHWA BOAbL! U HAPYXHOTO AaBNEHUA MNOA3EMHbLIX BOA
He AonycKaeTcR. B ucknwuutenbHbIX CNy4aAx, Korna
BO BCeX BO3MOXHbIX (BKMOYaA aBapuiHbIe) 3KCNNya-
TAUNOHHbLIX CUTYaAUUAX rapaHTAPOBAHO BCECTOPOHHEe
PAaBHOMEPHOE HAPYHOE AasBneHme BOAbLI HENOCPEACT-
BEHHO Ha 06aenKy, AONYCKAaeTCA BKAKYAaTbL B OAHO CO-
yeTaHve C BHYTPEHHUM AaBneHnemM MUHMManNbHOE 3Have-
HME HapPYXXHOTO faBNEHUA NOA3eMHbIX BOA ¢ K0o3thdu-
LMEHTOM HAREXXHOCTU NO Harpy3kKaMm, paBHbIM 1.

5.19. [lasneHne noa3eMHbIX BOA chneayeT onpepe-
NATL NPU YCTaHOBUBLUEMCA ypoOBHEe BOAb! B BOAOXPa-
HUNULLE, C YYETOM CHWXKEHWA AaBNeHWA NOA3eMHbIX
BOJl, NPEAYCMOTPEHHbLIMY ANA ITUX Lenern ADEHAKHbLIMM
YCTPOUCTBAMHU ¥ LleMEHTaUMOHHLIMWU 3aBeCaMu.

5.20. MNpy nNpoeKTUPOBaAHUU FTHAPOTEXHUYECKUX TYH-
HeNen, pacnonaraeMbiX B BEYHOMEP3NbIX FPYHTaX, He-
00X0ANMO Y4MTLIBATL BIWMAHWE W3MEHEHWK TemMnepa-
TYPHOrO peXxXuma FPyHTOB Ha UX Hecylwyw cnocob-
HOCTb, a TaKXe YCTOMYMBOCTbL U CONPOTUBAAEMOCTb
rPYHTOB BHELWHKM Harpy3KaMm.

6. OCHOBHbLIE MONTOXEHUR
MO PACYETY OBAENOK

6.1. O6aenky ruapoTexXHUUYECKUX TYHHENen, cornac-
Ho CT C3B 1406-—78, cneagyet pacCumThiBaTh NO METO-
Ay NpeaenbHbIX COCTOAHWUMA:
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no Hecywen cnocobHOCTU HAa NPOYHOCTL U B Heob-
XOAMMBIX CNy4YaAX C NPOBEPKOU yCTOMYMBOCTH HOpPMbl
KOHCTPYKUuM (npenenbHbie COCTOAHWA NEPBOW rpyn-
Nbl) B COOTBETCTBUK C 00A3aTENbHLIM NPUAOKEHNEM 1;

no o6pa3oBaHuio TpewmnH (TPeWwKUHOCTORKOCTH), ec-
N TpewuHbl He RONYCKAOTCA, UNKU NO PaCKPbITHIO Tpe-
LMK, ecnu pacKpbiTMe UX AONYCTMMO NO YCNOBWMAM
AONrose4HOCTU 0BAeNnKU TYHHENA, COXPaAHHOCTHA TPYH-
TOBOMO MaccyBa, a TakKXXe Nno 3HavyeHnio PUnbLTPaLNOH-
HOro pacxofa BOAbl M3 TYHHENA (npepenbHble COCTOA-
HWA BTOPOW TpPynnbl) B COOTBETCTBUM C 0OA3aTENbHbLI-
MU NPUROXKEHWAMK 2 1 3.

6.2. Cevenran 068eNOK NO NpeaenbHbiM COCTORHUAM
Nepsor M BTOPOMU rpynn HeobxoaMmo paccunTbiBaTh B
coorsercTBum co CHull 11-66-77 w CHull }1-23-81.

6.3. lpn pacuetax ceyeHUn TyHHenbHbIX 06AeNOK He-
abxoaMMO BBOAUTL cneayowmne KoadhbuumeHTbi:

KO3 huLMeHTbl HaneXXHOCTU N0 HA3HAYEHUKD COOpY-
XKEHNA 7, U COUYeTaHUH Harpys3ok T{c, NPUHUMaEMbIE
cornackio CHull 11-560-74:

ko3 huumeHT ycnosuin pPaborel Y., nNpuHUMaeMbin
ANA DETOHHbLIX, >Xene3obeToHHLIX U cTanexene3oberToH-

HbiX obaenok no Tabn. 5, ANA CTanbHbiX 0HONOYEK — NO
Tabn. O.

Tabnuua 5

KoadhduyueuTt ycnosnn
paboTbl Y NPy pacuere

O6penkw NO fnpenenbtHbiM COCTOARHUAM
nepsow BTOPOU
rpynnsi rpynns

BeroHtbie (B TOM wYucne u3a 1,0 0,9(0,75)
HabpbI3r-BeToHa U npecco-

BaHHOro 6eToHa)

XenezobetoHHule {8 TOM 1,1 1,3(1,15)
yucne npeasapnTentHO Ha-

NPAMXEHHLIE, 13 IPMNPOBAH-

Horo Habpbiar-6eToHa u xe-

ne3oTopKpeTHble)

Cranexene3zobeToHHbie {npwn 0.9 -~

pacyeTe Ha BHy TPEHHEe AaB-
neHwel

Mpurmeyanue 3HaYeHMA KOIDDUUWEHTOB, YKA3ZaHHbLIE
B CkoOKax, cneayeT npuHMMarh NpU Ko3dduunenTe yaeneHOro
oTnopa K < 2000 Hicm® (200 Krcfcu:’}, B rpyHTaX, noasep-
WeHrbiX Cyddo3un, BhilienaunBaHKK), a TaK»Xe NPpU rnapoKap-
601.9THON WENOYHOCTH BOAbI-Cpeabl meHee 0,25 mr-3kse/n.

ipeale. Ve PR e L T —

Tabnuya ©

Koaddurumnent ycnosmin paborsi

YHacTKKU CTanb- Yo NPWU CONETAHUM HArpy3oK

HbIX 0BbOoNoYeK

LRaesneHue

OCHOBHbBIX 0CObbIX
Buyrpennee | MpAmbie 0,75(0,9) 1,0(1,1)
dacoHHbIe 3ne- 0,651{0,75) 0,8{0,9)
MeHTbl {Konena
W pa3BeTBneHnd)
HapyxxHoe | Bce yyactxm 0,75 0,9

MpumevannnA: 1. JnaveHna Koadduuwnenva Y, yKasaH-
Hble B CKODOKax, AONXKHbI NPUHWMATLCA ;

[lpodonwerue rabn. 6

a) anA KOMBUHUPOBAHHLIX O0BACNOK C HAPYNHBLIM MOHOANT-
HbiM xenesobeTtoHomMm (cTanexene306eToHHbIX) ;
6) anA KOMbBUHMPOBAHHBIX O6AENOK C HaPYXHLIM MOHOAKT-

HbIM GEeTOHOM NPU OAHOBPEMEHHOM BbINONHEHKKU CHREAHYIOLLKWX
YCNOBHMA :

pw;""‘(-.. 0,15"10—2,{0;
Pwi < 107> pghg, (1 cos a + sin a) ,

FA® Py — BHYTpEHHEE AaRMEeHWEe BOAbI B HANOPHOM TyHHeNe,
MMa;

h 5z — KpaTuaiwee paccToANNE OT OCK TYHHENA A0 NOBEPX-
HOCTH 3EMNN, M

K =0,7 — x03ppnunenT TPEHUR IPYHTa NO FPYHTY;

A — Yron Mexay HOPMansio K NOBEPXHOCTH 38MMY M rO-

PU30OHTOM, rpan;

Ko — KO3 PUUMEHT YABASHOTO OTNOPA rPYHTa, H/cm3, on-
peaenAemsbin no N. 6.13;

B) Npn pacuyeTe Ha BHYTPEHHEE AABNEHUE, eCNW OTTNOP FPYH-
Ta HE YUnTbIBaETCA,.

2. Npwn ncnonb3osannn KoIGGUUMEHTa Y. NO RAHHOK Tabnu-

ue Ko3pOuiuMeHT CONEeTaHUW HArpy3ok 710 cneayer NpuHMMarTh
pasHsIM 1.

g el e il ———

6.4. PacueT 006aenoK NO Hecyuiern cnocoBHOCTH chne-
AYeT BbINOMHATL HAa BO3MOXKHbIEe Hanbonee Heb naronpu-
ATHbie OCHOBHbIE ¥ OCODbLIE COMETAHUA pacyeTHbIX Ha-
rPY30K C NPpUMeHeHueM PACYETHLIX XapaKTePUCTHUK Ma-
Tepuanos obaenok.

6.5. Pacuer 06aenoK no o6pa3oBaHui0 U PacKpPbLITUIO
TPEeULMH NO0MKEH OCYWecTBNATLCA HA OCHOBHbIE COYeTa-
HUA HOpPMaTUBHbLIX Harpy3ok b6e3 ywera ruappasnuyec-
KOro yaapa ¢ npUMeHeHneM HOPMaTUBHbIX XapaKTepuc-
TUK MaTepuanos 0baenokK.

6.6. Pacuer o0O0senok ruapoTEXHUYECKUX TYHHenen
Bcex TuNoB (BKknwoyaA ¢acoHHble 4YacTU KOMOBUHKMPO-
BaHHbIX 06AenOK) cneayeT BLINONHATL C Y4€TOM OTNO-
pa rpyHTOB. VICKNIOUEHUA AONYCKAKTCA NpyU pacnono-
MeHUM TyHHenen B8 cnabbix HeyCTOMMUBLIX FPyHTaX.
[lpu pacnonoxxeuun TyHHenen Ha rnybuHe meHee Tpex
avameTtpos (nponeros) Haa wenbiron csoaa BenNUYMHA
AABNEHUA, NepenaBaeMoro Ha rPyHT obRenkKoi TyHHE-
NA, He AOMKHA NpeBbItLaTh BECA TONUWWM FPYHTA HaA TyH-
Henem.

6.7. Pacuer 06aenOoK NPOM3BONBHOMO OYEpPTaHWUA HA
nobbie BHEWHWE U BHYTPEHHME Harpy3sKu nnam uUx coye-
TaHWA NPU N3MEHAKILLIUXCA NO KOHTYpY aAedhopmMaumnoH-
HbiX XapakKTepuCcTMKax rPyHTOB ChneayeT BbINOMNHATL
METOaM K CTPOUTENBHOU MEXaHUKMN.

Pacuer HeobXoaMMO BbLINONHATL B COOTBETCTBUM C
nn. 6.4 u 6.5 Ha kaKpOe N3 coueTaHun Harpy3ok. Cno-
KEeHue 3P ycunuu OT OTAEeNbHbLIX Harpy3oxK AnA no-
NYYeHUA CYMMAPHOM 3Nt0PbL! He AONYCKAeTCA.

6.8. betoHHble o00aenNKKW 6e3HAaNOPHLIX TYHHenew
cnefayer paccunTbLiBaTh Ha NPOYHOCTL B NPeANONoOXXeHUH
0bpa3oBalviAa B obgenke MNacTU4eCKuUxX WapHUpoB W
NpoBsepATL Ha TPEWMWHOCTOMKOCTL NO fnpefienbHbiM CO-
CTORHUAM BTOPOW rpynnbi.

6.9. lIpn pacyetre o6aenok noO npeaenbHOMY COCTO-
AHWUIO BTOPOW rpynnbl NPeaenbHYIo tUPUHY PacKpbITUA
TpewuH obaAenoK HanopHbIX U Be3HaNOPHLIX TYHHenew
| Knacca cneayert npuHKUMaTbL no raén. 7.



Tabnuya 7

MpepenbHas WMPUHA PACKPLITHA TPELLWH,

D

o MM, N3 YCNOBKA

(+1]

- N

S AONTOBEYHOCTH 6eToHa | COXPaHHOCTH apMaTypbl npu

= ,$ NPHU rMMAPOKaAPGOHaTHOW | CYMMapHON KOHUEHTPaUUM
'

« o | wenouHocTn BoAkH- woroe Cl'n SO, mr/n

I e CpeAbl, Mr-3ke/n

< Y

= o

25 11 2 |25m 200 | 400—

- o 6onee 1000

HanopHbie TyHHenu u He3aTonnAemMblie 4acTvm
6e3HaNOPHLIX TYHHENEH NPU HANWYKUK NOAICMHLIX BOA

5 10,1 {0,18|0,35] 0.5 05 04 {035 ] 03
50 | 0,07 ]0,15/ 0,32} 0.45 0,5 041035 ] 03
300 | 0,05 (0,12} 0,23]| 04 0,4 0.3 1025 0,2

Heszatonnaemobie 4acrtu o6aenok 6e3HanopHbIX TyHHenew
NpU OTCYTCTBMM NOA3EMHLIX BOA

—_ He orpanuunsaerca l 0,2 l 0,2 ]0,15| 0,1

Mpumevwannn. 1. Bopon-cpeaon, onpesenrsiowen aon-
rosedHoCTb BeTONa W apMaTyput B obaenke, ABNRIOTCA:

npu H; 2> Hg, — BOAa BRYTPA TYHHENA;

npwu H; <Hg; — nonzemHan 8OARA.

2. AnA TynHenen 11, 111 u 1Y Knaccos npegenbHblie 3HaYeHKA
PAaCKPbITHA TPEWMH Creayer NPUHMMaTL COOTBETCTBEHHO B 1,3,
1,6 u 2 pa3a 60NbLIMMK, YeM 3HAYEHWA, NPUBEAEHHbIE B Tabnu-
ue, Ho He bonee 0,5 mm.

e P e —

6.10. FpaavenT Hanopa J 4y B 06aenkax NPpUHUMaIOT B8
3aBUCUMOCTU OT Koxhhuumernta GunsvTpaumnm K rpyuTa:

Jy=1npuk < 10”4 cm/c;
_Hf ~ He,
h g

Jy = npu k = 107 % cm/c,

rae H; — BHYTpeHHUit HANOP BOAbI, M;
Hey — Hanop nopa3emMHbIX BOA, M;
h x — TonwwmHa 06aenKu, M.

B uuTtepBane 1074 <k K 10”2 3HaueHue J g onpepe-
NAETCA NO UHTEPNOMNAUWM.

6.11. [lnA 3aronnAembiXx uYacter obagenok besHanop-
HbIX TYHHeneuW MNo ycnoBuaM ponrosevyHoctyt 6erToHa u
COXPaHHOCTH apMaTypbl LLMPVMHA PAaCKPbLITUAR TPEUIUH He
OrpPaHNYnNBaAETCA.

6.12. Cratnyeckue pacueTbl O6AENOK CNEAYET Bbi-
NONMHATL C YYETOM TpewunHoobpa3oBaHMAR U NnacTuyec-
Kux aedopMaumi:

0bpenkn 6e3HaNOPHbLIX TYHHENEN U ONOPOXHEHHbIX
HanopHLIX TYHHeNneu rno npeaenbHbiM COCTORHUAM rep-
BOX ¥ BTOPOW MPynNN pPaccYnThiBaIOT C YHETOM XKECTKOC-
TM OeTOHHOro CcevyeHuA npvt Moayne ynpyroctu GeroHa
B KOHCTPpYKuUmMn £x = 0,7Ep;

obaenkn HanOPHbIX TYHHENEW Ha 3KCNNyaTauuoHHbIe
HarpyskKun no npeaenbHbiM COCTOAHUAM NEPBOU TpynNnbl
PacCYMTBIBAOT C YYETOM XKECTKOCTM apMarypHOro ce-
veHun Eyx = E, .

[10 npeaenbHbIM COCTOAHUAM BTOPOWU TPynnbi 06-
AenKun HaNOPHbLIX TyYHHeneu cAeayer PacCunTbiBaTb:

HETPEWMUHOCTONKMNE — C YYETOM XKECTKOCTU apMa-
TYPHOro ceyeHvA Ex = £, ;

TPEULMHOCTONKHE — C YHETOM XeCTKOCTH BeToHHOro
cedeHunA npu E4x = 0,7E,.
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6.13. Pacuer o6aenok TyHHeneih cnefyeT BbiNONHATL
C YY4€TOM B3aUMOAENCTBMA UX C FPYHTOBbLIM MaCCMBOM.
AedopmalnoHHbIe CBOWCTBA rPYHTa XapaKTepU3yIoTCA
KO3 (pUUHEHTOM yaensHoro otnopa Ky wnu npuseseH-
HeiM  (adbdexTvBHbIM) Moaynem pedhopMauvin rpynTa
Eq v xoathduumentom lyaccona v. MpruseaeHHbIn MoO-
Aynb aedopmMaunu HeobXoaquMOo onpefenfTb C YYeTOM
HEO4HOPOAHOCTU CBOWUCTB FPyHTa OT ECTECTBEHHbIX W
TEXHOTEHHBIX NPUYUH (3aKpenneHne rpyHTOB UEMEHTa-
LMEen UK MHbIMK cnocobamu, NOABNEHUE HAPYLLUEHHON
NPOXOAKOW 30HbI WU Ap.). 3HauyeHUR XapaKTepUCTUk
FPYHTOB cneayer ONpPeAenATh C YY4EeTOM X CBOUCTB Mpw
BOAOHACLIUEHUN HA OCHOBaHMM HATYPHLIX MCCNEAOBa-
HUMA.

[AnA HanNopHbIX TYHHENEW KPYroBOro O4YepTaHUA,
pacnonaraemsb!X B OAHOPOAHbLIX M3OTPONHLIX FPyHTaXx,
MOAYb AePOpPMaLK rpyHTa £, nonyckaeTtca onpene-
NATL No hopmyne

Eqg =Ko (1+v), (5)
Kre
rae Ko = 00 KOXPPULUNEHT YAENBHOTO OTNOPA
rPYHTa;

K — xo3hduumeHT oTnopa rpyHTa;
re — HapPYXHbIX pagnyc obaenku, CM.

AnAa TyHHenew, pacnonaraemMbiXx B aHU3OTPONHbLIX
rpyHTax ¢ OTHOWeHneM mMmoayneun aeipopmauvn B pas-
HbiX HanpaBnenuax Gonee 1,4, pacuetb! Heobxoanmo
BbITTONHATL C YY4€TOM aHU3OTPONUU.

6.14. [ledhopMaunoHHble XapakKTepuCTUKWU FPYyHTOB
Ko wan E5 ana Tynnenen | v |l wnaccoe cneayer onpe-
AENATb Ha XapaKTEePHbIX WHXeHePHO-TeoNnornyecKux
y4acTkax No AaHHbiM HaTYPHbIX UcCnefOBaHUK, BbINon-
HEeHHbLIX METOAOM HANOPHbLIX BbIPabOTOK, C NOMOLWbLIO
YCTaHOBKWU UeHTpanbHOro HarpyxenuA (YUH) »n um-
nuHApuieckoro ruapasnudeckoro wramna (UML), a
TaKXXe WTamMnoB B COYETAHNN C CEUCMOaKYCTUYECKUMMA
U NPecCUOMETPUYECKUMIN METOAAMMU.

ona tyHHenen lll v IY knaccos Haanexut npeay-
CMaTpuBaThk HaTypHble WUCCNEeAOBaHUAR CEACMOAKYCTU-
YeCKMMU M npeccuomeTpuueckumu metropgamu. fonyc-
KaeTCA TaK)Xe UCNOoNbL30BaTh 3HAYEHUA (PN3INKO-MEXAHMN-
YeCKUX XapPaKTEePUCTUK T[PYHTOB, BbLIABNEHHLIX MNPW
NPOXOAKE TYHHEneu 8 aHaNnorUYHbIX NHXXEHEPHO-r eorno-
rMYECKNX YCNOBUAX.

6.15. /AnA NpoeKTUPOBaHUA MMAPOTEXHNYECKHUX TYH-
Henew, pacnonaraemMbiX B BeYHOMEP3NnbIX rpyHTax, He-
obxoaumo onpepenATh 3HaYeHUA (PU3NKO-MexaHNyec-
KUX XapaKTepUCTUK FPYHTOB B Mep3/iOM U TanoMm Co-
CTOAHNMN.

6.16. lnA npegsapurenbHbiXx pacyeToB 3HAYEHMA
kKo3adduumeHTos yaenvHoro ornopa Ko ANA cpeaHe-
TPEWUHOBATbIX TPYHTOB AONYyCKaeTcA ONpPeaenATb NO
4yepT. 2 unv NO aHanoram.

M pumeuanune B cnaborpetunHoBathiX MpyHTax €
f << 10, a TakKe Npu KOMBaNHOBOK NPOXOAKE TYHHENA 3Haue-
nna Ko, nonyuextsie No 4epr. 2, cneayer ysenvwunsaTte Ha 30 %.

6.17. B pacuyetax obaenok TyHhenen neobxoanmo
YYUTLIBATL COBMECTHYIO paboTy yCTaHaBNUBEEMOW NPW
NpoxXoAKe TYHHENA Kpenu ¢ obaenkou.

6.18. p1 Ha3HaueHUwM pacyeTHOM CXeMbl 0BAENKW
TYHHENA U FPYHTOBOro MaccuBa Cneayet Y4YuTbiBaTb
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Mg Hlemd(are/om’) Yepr. 2. Fpadu ik 3asucu-
16000{1500)

* [ MOCTH KoadpduunerTa
14000(1400)— H J vyaenshoro ornopa Ko or
12000(1200}}— ko3dbduumeHTa Kpenoc-
10000 (1000—————+ ™ rpyuTa ¥ AnR Tpewm-
8000 (800)— HOBAaTbIX FPYHTOB

6000 (600)
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2600(200 - :
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NOCNeAOBaTENbLHOCTL Pa3paboTKu rpyHTa 1 BO3BeACHURA
aneMeHToB 0baenkmu.

6.19. fipu napannenbHOM pacnNONOXXeHun HeCKONb-
KHUX TyHHenNekr B pacuyere obaenkum Ha NPoOYHOCTL Heob-

XOAUNMO YYMUTLIBATh U3MEHEHUA HaNpPARXEeHHOro CoCTOoA-
HUA ¥ MPOYHOCTHLIX CBOWCTB FPYHTOBOIO MAaCCHUBS,
Bbl3BaHHbIX NPOXOAKON COCeAHNUX TYHHENEN.

6.20. PacyeT 6eTOHHbBIX M XKene3obeTOHHbLIX 0bAaeNoK
TYHHENEeU Ha TEMNEPATypPHbLIE BO3AEUCTBUA CneayeT Bbi-
NOAHATL NPWM PacYeTHOU pPasHOCTH Temnepatyp Oonee
30 °C ¢ y4eToMm HabyxaHna n nonsydyecty HeToHa.

6.21. Npu pacuere 0baenok HanopHbix n HesHanop-
HbiX TyYHHEnen NPoTuBOAaBNEHUE BOAbl B WBaxX DETOHK-
POBAHUA U B8 CEYEHMAX MeXay wsamu beToHMpPOBAHUA
He yNUTbIBAeTCH.

6.22. TonwmnHy noTKa TyHHENnR, NOABEPXXEHHOMo
BO3ASUCTBMIO BREKOMBIX HAHOCOB, cneayer HaszHavartb
C YNETOM BO3MOXXHOCTU MCTUPAHUA NOTKaA.

NPUNOXEHWUE 1

ObrzarenbHoe

PACHET OBAENOK TYHHENEN
NO NMPEAENTbLHLIM COCTOAHUAM MEPBOR PynnNbl

1. PacyeT 6eTOHHBIX W Xene300eTOHHbLIX
0benoK NPONU3BONLHOIO O4YEePTAHUA

B pacyeTHOM cxeme, Kak nNpaBuno, npeanonaraerca,
4TO Harpy3kun, B TOM umMcCfne W ropHoe pasneHue, 3apna-
Hbl, @ OTNOP rpPyHTa onpeaenAeTcA KaK peakuyua yn-
pYroro ocHosaHuA. BoaMoXxHble NpocTeniline pacHeTHble
CXeMbl OBABNOK KaK CTep)XHeBbiX CUCTEM B YMNpyrowu
cpee C OJHOCTOPOHHMMKM CBRA3AMM [OKa3aHbl Ha
gepT. 1.

o4
oy )

l’ ) 2r*hy

Pacuet NpOYHOCTHU cneayeT BbLINONHATL Ha pacyeTHbIe
Harpy3kun (c yvetoMm KoO3xbhdpuumeHTOoB HanEXHOCTH NO
Harpy3kam) B COOTBeTCTBuM C pa3fd. D, XeCTKOCTb
NPUHUMaThL B COoOTBeTCTBUYU C N. 6.12, koadhduumeHTs!
0TNOpa rpyHTa — 8 coorsercremu ¢ nn. 6.13 — 6.16.

Pacyer ceueHun obaenox wu onpeaeneHme HeobXxo-

AUMOW NNOWAAU CeueHUR apmatypesl A, cnefyert
npou3soants no CHull 11-56-77.

dax

qr

o
Ty

-

L

Yepr. 1. PacyeTHbie cxembl 06AENOK TYHHENEN



2. Pacuer cranemene3obeToHHbIX, ene306eTOHHBIX,
apMKPOBaHHbIX HaOPbLI3r-GeTOHRHDBIX
W MeNe30TOPKPeTHbLIX 000eN10K HanopHbIX TYHHENeN
KPYTOBOTO OMEPTAHUA HA HaYaNLHbLIX CYARMAX
NPOEeKTUPOBAHNUR

Ha HauanbHbIX CTaAMAX NPOEKTUPOBAHUA pacyeT
HanoOpPHbIX TyHHeNek BbLINONHAETCA No NPUBAKKEHHbLIM
dopMynam, KOTOpblIe YYNTHIBAOT TONLKO BHYTPEHHEee
AasfeHne, NOCTOAHHOe B Npejeniax cedeHUA.

Mnowanb ceuenun paGoueit apmarypbi A, cM2, Ha
1 c™M ANUHLI TYHHENA:

npu cobnoaeHun ycnoBus

Ko f,' Tc R‘t
h oz > (1)
e P9 Es 7:1 ch
onpeaennerca no hopMmyne
As= TnYicPwiri  AssPy Kofi ., (2
Te Rst Rst P
npu HecobniogeHun ycnosua (1) — no dopmyne
Tn Yic Pwifi Ass Ry
As -_— - —_— = -
Te Ase Rse
%9 Taz e (3)
100 Ry

rae Pw; — pacyeTHoe BHyTpeHHee aasneHue soabl C
YyeTOM fHvapasnuyieckKoro yaapa B ne-
puoa HOpManbHoOM 3kcrinyaraumu, MNa;

hgz — paccToAHWe OT WIenbirv CBOAA TYHHENA
L0 NOBEPXHOCTU 3EMAU, CM|
Rst, Es — pacyeTHO€ CONPOTVRNEHME apMaTypbl Ha
pacTAXeHne U MOAynbL YNPYrocTu apma-
Typbt, Mi1a;
Age — NNOUIaAL CEMEHUA CTanbHOW OBONOUKMY,
cM? Ha 1 CM ANUHB! TYHHENR;
R, — pacyetrHOe CONpOTHBReHWe CTanbHON 060-
nouku, npuHumaeMoe no CHull 11-23-81,
Mfla;
Ko — k03adhduumeHT yaen,Horo oTnopa rpyHta,
H/cm?
0 — NNOTHOCTL TPYHTA, Kr/cm® :
Yoo Y. Y1e — K03bhUUMEHTBI, NPUHKMMaEMble COrNAcHO
rn. 6.3.

Ecnu no dopmynam (2) wnu {3) A, <0 (1. e. pac-
YeTHOW apMatypbt He TpebyeTCcR un BHyTpeHHee aasne-
HUE BOAbl TIONHOCTLIO BOCNPUHWMAaETCR TPYHTOM) , che-
AyeT NPUHUMaTL 3HayeHue A, NO MUHMMAENLHOMY fPO-
ueHTY apMHUpPOBaHUA COrnacko n. 4.19.

3. Pacyer cranbubix 00000%€K KOMBUHUDOBAHHLIX
obaenoK ¢ Hapy»HbIM MOHOANTHLIM DeToOHOM

3.1. Mapk#u ctanu AnA CTanbHbix obonovex n Koney
XEeCTKOCTU CneayeT npyuHmaTbs No rabn. 1.

CHuM 2.06.09-84 CTp. 11

Tabnnuya 1

Karteropua ctanu
NPy pacyeTHOM

Mapxa FOCT wnn TY Temneparype [, °C
cranum
8 | &
| !
A 1A
o * o
TSI A A
| o o
A - ot
o i l
BCt3l nc FOCT 380—71 t0-30| 6 -~ -—
18I nc FOCT 23570-792 | 10 — 30 + -— —
0912 rp. 1 TY 14-1-8023-80 | 11 —-20 | 12 — —
Qa2 FrOCT 19282-73 1 10 —-32 | 12 —_ —
02r2Crp. 14 TY 14-1-3023-80 | 10-20 | 12 13 15
091r2C FOCT 19282-73 | 10 —-60 | 12 13 15
10XCHA FOCT 19282—-73 | 10—-40 | 12 13 15

Mpuwmeyanuna: 1. 3Hak ,,+"' 03HauaeTY, HTO KATEIrOPUIO
ctany ¥ TpeboBaHKMA K HER YKaE3bIBaTL B NPOEKTE He CNeAyer;
aHaK ,,—'’ 03HayaeT, 4TO AAHHYIO MAPKy CTannu NPK YKa333aHHOW
pacueTHON TeMnepatype NPMMEHATE He cneayer.

2. MNpn HagnewauieM TeXHUKO-IKOHOMHMYECKOM OBOCHOBS-
HHKM ROMYCKIOTCR NPUMEHATL CTanb APYrux mMapok.

r—

— L -

3.2. CtanoHbie 060N104YKKM ChefyeT paCCYuTbIBaTL HA
AencTBue BHYTPEHHero AasfieHWA BOAbLI B TYHHene,
HapY)XHOro AaBnNeHMA NOA3eMHbLIX BOA, pacTsopa (npw
yemMentauum) W ceeXXeynoxeHHoro HeToHa C y4eTOM
TeMnepaTyPHbLIX BO3AREGHUCTBMIA, a8 TaK)Ke Ha R[Rencreue
cOBCTBEHHOrQ 8€Ca U HArpy3ok OT MEeXaHU3IMOB pu
MOHTaXXe obonouxkn. lipy pacyerte cranbHbiX 0BOMOHeEK
Aeucrteue ropHoro AaBNeHMNA He YYUTbIBaETCH.

KoathduumeHT HageXXHOCTU no Harpyske Ty, Koad-
dUUMEHT HAZEXHOCTU NO HAa3HAYEHKIO COOPYXKEHUA T\, N
Koadduument ycnosuu pabotel 7. cneayer NpUHUMaTH
COr nacHo TpebosanuAm nNn. 5.8 u 6.3.

MpumMeyaHue IHayeHMA kKoahphuuneHTa YCNROBUNA pa-
Botet 1, npuseaeHsl ANA pacuera CransHbix obonouex Gex ywve-
T8 MECTHLIX HaNPAXENNA.

3.3. Pacyetr Ha NpOYHOCTL CTanbHbiX 06ONOvYeK cne-
AyeT BbINONHATL NO dopmMyne

Tc A
T ’

NpU 3TOM HEOH6X0AMMO COBMIIDAATL YCNOBUA:

< A7, < R,
Ox S ——; 0 S —————,
x Tn Z = Tn

rpe 0,, 0, — HOpManbHble HaNPAXXKEHUA COOTBETCTREH-
HO B NONEPeYHOM ¥ NPOAONLHOM Cceye-
HWURAX obonouxkun, MNa;
R — pacueTtHoe conpoTtusneHue, Mfla, npuHu-
Maemoe Npu pacuyerax Ha BHyTpeHHee aas-
fleHue C y4eToM OTNOpa FPYHTA PaBHbLIM

R,
Ty

nasneHne He3 yvera oTnopa rpyHTa N Ha
Hapy»>HOe gasnexne — A ;

, @ NPU pacyeTax Ha BHyTpeHHee
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Ry, Ry — pacyeTHuie CONPOTMBNEHMA CTanu pactA-
XERMIO, CxaTuio, naruby, Mila, coorsercrt-
BEHHO N0 BPEMEHHOMY COMPOTUBNEHUID U
no npeaeny TeKy4ecTu, NpuHUMaeMsle fo
CHwI1 11-23-81:
Y, ™ KO3 MUUHUEHT HAAEWHOCTHN ANA 3NeMeH-
TOB KOHCTPYKUMMK, DaCCYUTbIBAEMbLIX Ha
POYHOCTL N0 BpeMeHHoMy conpotuane-
Huto, PpaBHbIn 1, 3.

3.4. HopmansHoe HanprRxeHue 0,, Mla, 8 npoaone-
HbIX CEYeHURX OOONQYKW OT BHYTPEHHEro paBneHuvs
BOAb! CreayeTr onpeRenrts No dgopMmynam:

a) Npyu HanniMM OTNOpa rpyHTa

Pwilm t ar Kor

Oy = — —— o Y, (5)
‘ t +4,33-10% rp, K,

roe  Pwi — PaACYETHOE BHYTPEHHee fAaBfeHne BOLb!,
MIla;
'm — CpegHVUW pagnyc oBonovYKW, CM;
! — TONWMHA CTeHKU 0BONoYKY, CM:
4, — pacyYeTHLIA paAManbHLIA 3330Dp MEXAY
060104K0N U 6ETOHOM, CM
Kor — npusefenHbldn oahhuumenT yaenuHoro
oTnopa rpyHTta, H/cm’, onpenensemsiis

no chopmMmyne
1
Kﬂr - 1 l rﬂ 1 ' (6,
Ep n e 0

re ~ HapYXHbin paguyc ©OeToHHoH o060i-
Mbi, CM
Ep — moayns ynpyroctu betona, Mia;
6) NpK OTCYTCTBUM OTNOPA FPYHTa UK Npw

a,

r I
>4 33.10°F Pwilm
F' 4

Pwifl
o, = w:gmﬂ___- (7)

3.5. PacuetHbiit paauaneHbif 3a30p MeXAy 0Hbonoy-

KO ¥ BeToHoM d,, cM, cneayeT OnNpeaensATh No thop-
Myne

r =@py *ar, tar;, (8)

TAedyy,qr,,a,3 — COCTABNRWOUWME DPARNSNLHOIO 2330-
Pa COOTBETCTBEHHO OT TeMneparyp-
HbIX BO3EeACTBUK, YvCagKu BetoMa
U MON3YyYeCTU rPYHTA, CM.
CoctaBnatouyo 3aszopa or TEMNEPATYPHLIX BO3aeM-
CTBUW 4, CResyeT ONpeaenaTs no hopm vie

— ]5,610-6 I'm (tmax — tm;n) ' (9)

rae Imax — HauBonbwan TemMnepaTypa s TyHHene npw
3aNONHUTENBHOW LieMeHTauwnn, °C:
Urnin — MWHMManNbHaR Temneparypa BOAbLI WK
BO3AYXa B TyHHene, °C.
CoctaBnatowme 3asopa or ycagku 6GeToua ar, W
NON3YYECTN rPYHTE .3, ONpeaenaemMbie NO AaHHLIM UC-

CNefOBaHUK, CNeAYeT yYuTbIBaTb TONbKO NP pacyere
Ha ocobble coueTaHuA Harpy3ok.

Ana npeaBapyUTenLHLIX pacYeToB AONYCKAETCA npu-

HumaTe

a =310 r,,. (10)

3.6. HopmanbHoe Hanprxerue 0, Mlla, B npoaons-
HbIX CEHEHMAX 0D0QNOYKHM OT HapPYMHOro AaBNeHuA Che-
AyeT onpeaenATb NO popmMyne

Pwe 'm
02'=- t T s ‘11)

raé Pwe — PACYETHOE HAPYXKHOE Aasnexue, MMa.
3.7. HopmansHoe HanpsaxxeHue, MMNa, & nonepeyyomM
cevenn o6oNOYKYM cneayeT onpenenATs:

OT TeMNlepaTyPHbIX BO3REUCTBHUY — MO hopMyne

Oy = —2,52t,, (12)

rae lg — pacuieTHbIM hepenapn vemnepartyp, °C:

OT CTecHeHWA nonepevynon aedopmaumn — no dop-
mMyne

Oy, = 0,3 0,. (13)

3.8. PacuetHbiit nepenag TemMnepartyp ty cneayer on-
peaenATs No GopmMynam:
NPy NOBLILLIEHUK TeMNepaTypb!

to = tmax — o, min. (14)

NPU NOHWXEHUN TeMNepaTypsbl

"""tbfma,x'r (15)

rae tmax: Lmin — COOTBETCTBEHHO HanbONbLIaA K
HauMeHbLLLIAA TeMnepaTtypa sBoabl
“hn Bo3ayxa B TyHHene, °C;
th max.th, min — COOTBETCTBEHHO HaMOONLUIAR W
HavMeHblLLaA TemMepaTtypa 060-
oYK 8 nepuon 06eTOHUPORa-
ua, °C.

3.9. MecTtHble HanpAXKeHUA, BO3HMKaWUIMe B CTafb-
Hon 0Donouke y pebep »XeCcTKOCTHU, a TakK)Ke B MecTax
nepenoma, obpasywuwmx nop yrnom He bonee 10°, po-
MYCK3ETCA He YYUTbIBATD.

3.10. Pacuyer Ha yCTOWYMBOCTL CTanbHOM ODONOYKU
npW AENCTBUM HApPYXXHOTO AABNEHWA Pwe, MIla, cne-
AyeT BbiNONHATE No hopmyne

Te Per &

DWE < T (16)
In

td = Cmin

rAe P, — KpTrUyeCKOe HapyHoe Aaenenve, MIlia;
£ — koadhdumumenT, NnpuHUMaemMblit No Tabn. 2.

Tabnwuya 2

pcrfm/?ﬁyn 0 75
§

crm

(1pu — > 2,5 cneavyer npuHuMarte
3 Rynt
pcf E h o Ty
rae  R,, — HOpMaTMBHLIW Npegen TEKy4yecTu cranum,

MAa.
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YepT. 2. MpadmKm 380MCHMOCTH KPATUIEC KOO HAPYXXHOTO AaBneHuﬂ Pcr OT OTHOCHTENLbHON TOMWMHbI CTEHKW '/t [Ryn —~ HQPMaTHB-

HOe CONPOTUBNEKNE NO NpPOAeENY TexkywecTn ctanu, Mlla (xre/cm?) ;

— pacHeTHbIN PAAMANDLHLIA 3a30p MEXAY CTeHKOMU 0BonNoUKK K

GETOHOM, CM; 7 ; — CPEAHWIA Paaunyc 060noq|<u cu t — TONWHNHE CTeH KK 0BONOYKH, CM |

3.11. Kpurtuyeckoe HapyXxHoe faBneHne Npu OTCyT-

> 2 (rpel —
I'm

PacCTOAHWE MEXAY KONbuamwu, CM) cnepyer onpeje-
NATL rpadmueckn no yept. 2. PaspewaercA Takxke B
3TOM Chnydae BbINONHATL PACYET HA YCTOUYMBOCTL NO
CTaHAAPTHbLIM Nporpammam Ha IBM.

3.12. Kputuueckoe HapyHoe pasnexue p.,, Mlla,
NPYU HanNMuuM KONeu XeCTKOCTU Cneayer onpeaenATb
no dopmMynam:

CTBUM KONEU XXEeCTKOCTU U NpK

B t t 3
Pcr = 0,92 E;'—'] ( I ) (17)
[
npun 0,6 & - - < 2;
t ] t 2
Per=Es——| =3 - +0,092(7 ) nd (1+—)
| {18}
npwv <0r51
I'm

rpe  E;. — mopyne ynpyroctu ctanu, Mlla;

n,, — Y4CNO BONH, 06pa3yloUMUXCA NPU CMATUN
obonouku, noabnpaeMoe Takum obpasom,
4yTOobObl NONYUNTL MUHUMANLHOE 3HaYeHue
Per,

=1+ (__.?_.W_I___.)?.
N Im
3.13. Konbla »ecTKOCTH HaANeXNUT NPOEKTHUPOBaTL
MUHUMANbHOro NONEpPeYHOro CeveHUR C LUeNbio YMeHb-
weHnR rabapuToB BblNOMKH.
PekomerayeTcA npeaycMaTpusBath aHKepPOBKY KO-
A ney XecTKocTu B OetoHe. B cnyvyae HEBO3IMOXXHOCTH
aHKEepOBKMW pacyeT Konbla XeCcTKOCTU NPAMOYIrONLHO-
¢ ro NONepedHoOro ceMeHUA cneayer NPOMU3BOAUTL NO Gop-
Myne

y yrEca
. - x) + —:——r “x<R,, (19
T A, Iy

roe f, — TOMNLUIWHA KOMNbLA XXeCTKOCTH, CM;

¥Yr — PacCTOAHME OT LEHTPa TAXKECTN CEMEeHMA
Konbua A0 Haubonee yaaneHHOro BONOK-
Ha, CM;
X — K03 guumeHT, onpeaenfAeMbti No YepT. 3
B 3aBUCUMOCTM OT 3HaAYEHWUA BeNUYNH:

_ TnPwe _
Pref - t 3 Jf ’

76 ES [ f rm rr 1

ao
a = ’
rel Pwe lsm 'r Tn
ar +
Te Es A,

re, Ap, Jp — COOTBETCTBEHHO pa%uyc UeHTPanbHOW
OCH, CM, fowaab, C™M“, 1 MOMEHT WHep-
UMA NONEepPevHOro CeYyeHuA Konbua C
NPUCOEANHEHHbLIM noacrcom ANTHON
I;=156 Vrmt+t,, cm;
a, = 00025 r,, — HauanbHOe OTCTynneHWe paauvyca
KOMbUa OT TeOPETHUYECKOrO.

nl'lﬂlﬂ
Avaman

/WA /|
HEY

il
-

S~ L
LI

X

N

LR INDYS

RIS

- a3 W P o = W

NS

YepT. 3. MNpadhuk 3ssucumoc™
xosdhduunenTa X
OT Pral Npw dprgl = cOnst 0 1 2 3 4 Py

ANANN
TRRN
EEEY
TS
TINC
TN
N



Cvp. 14 CHull 2.08.09-84

NMPUNOXEHWUE 2

QObazarensHoe

PACYET OBAENOK TYHHENERK
10 NPEAENLHYIM COCTOAHUAM BTOPOM rPynnbi

1. PacueT GeTOHHbBIX M Xene306eToHHbix 06aenOK
NPOU3BONBHOIO OYepPTaHMA

Pacuet cnegyer BuiONHATE Ha2 OCHOBHOE CO4ETaHwue
HOPMAaTHUBHLIX Harpy3oK B COOTBETCTBUW C Pa3a. 5ub
c yuyeroM Ko3(hduumneHta ornopa rpyHTa, >KecTKOCTb
CeyeHUR NPrHMMaeTCA cornacHo n. 6.12.

Mo nonyJyeHHbIM YCUNUAM (n3rnbarowmn moMeHT
HOPManbHaA cuna) HeobXOAUMO BbLINONHWUTL pacHeT No
0bpa3oBaHMIO K PACKPbLITHUIO TPELLVH.

TpewunHoOCcTOMKHE 00aenKy, npoeKTupyemsi€ AnNA
ycnoeuia, orsedarowmx n. 4.16, cnegyer nposepATh NO
obpa3oBaHuto TpewmH cornacHo CHull {1-56-77.

HerpewmnHocTonkue obaenkun AOMKHbI pacCinTbt-

BaTbCA MO PACKPbITHIO TPEWWH COrnacHo pasg. 4 n O
HaCTOALLLEr O NPUNOKEHKA.

2. Pacyer no 06pa3oBaHUI0 TPEWMH DeTOHHLIX
n xene3006eTOHHbIX 00AeNOK HaNOPHbIX TyHHeNEN
KPYroBoro o4epraHvn
Ha HavYanbHbIX CTAAUAX NPOEKTUPOBAHMURA

Ha Ha4YanbHOW CTaauu NPOEKTUPOBaHUA pacHeT No
obpa3oBaHU0 TPEWnH TPeUuMHOCTOMKNUX ODOAENOK,
NPOEKTUMPYEMBIX ANA ycnoswuii, oreesarowmx n- 4.16,
AONYCKAeTCA BbINOAHATL no dopmynam (1) n (2),
06eCMeYnBatoWUM  TPELMHOCTOUKOCT Npu  aerCTBuu
BHYTPEHHEro AasneHmA.

TonwmHy obgenkn hg, cm, cneayer BblyncnfiTb NO
dhopmynam:

npyu Ko3dhduuvente yaenbHOro ornopa rPyHTa
K, < 2000 H/cm?

ry Pwi K
hy = — : ( = 2y, (1
30 u 7(: Rptn E g
1+ —-
Rbtn
rfeé Pwin — HOPMATUBHOEe BHyTpeHHee pasnerMe BO-
ast, Mia:

E. — Moaynb ynpyroctu matepuana obAenku,
nPMHUMaeMbIv paBHbim 0,7 £, MI13;
Rpetn — HOPpMATUBHOE CONPOTUBAEHME MmaTepUana
obaenku Ha pactAXeHue, NPpUHUMAEMOE
no CHwull 2.03.01-84 B cootBercTBUA C
Knaccom betoHa, Mlla:

1L — KO3(hPuuneHT apMUpOBaAHHUA ceyeHNA,
B cnaborpewnHoBaTbiX rpyHTax npw

Ko > 2000 Hjem®
hy = i Pwin — Ko €} | (2)
30
Ye Rpen (1 +—Rbt: ) + Kg €

rae € =0,25-10"* 7. Rp¢n 18(0,05 K, + 10).

3. Pacuer no 06pa3osaHnIi0 TpeuinH
(Ha TpewmnHoCcTONKOCTL) 06aenoK M3 Habpbiar-6eTona
Ha BHeWHee faBneHune

TonwuHy Hecywmx obaenoxk u3 Habpobiar-beroHa
hg, M, cnepyer onpeaenATsb no hopmyne

Jqzn TP '
hi = 0,354 \/——‘353-————5"-5-——. (3)
76 Rbm

rie ggzn — HOPMATMBHAA BENWYUHA BEPTWKANLHOrO
ropHoro paasneHuAa (n. 5.12), MIlla.
[lpn cneunansHom obocHoBanun aonyc-
KaeTcA onpeaenATb ropHoe AasneHwve yn3
ycnosma 0bbemMa BO3MOXHOrNO BbiBana
MeXAY aHKepamMun;

Pwe — OCTAaTOMHOE ruapocraTudeckoe faBneHue
BOAb! C Yy4YeTOM CHWKEHMA YPOBHA NoOj-
3eMHbIX BOA APCHAOXKHBIMW UK APYT MU
meponpunAaTuamiu, Mflla;

R pen — HOPMAaTUBHOE CONPOTUBNEHUE HabpbiI3r-
beTOHA Ha oOceBOe pacTAXKEHUe npw
NPpoeKTHOM Khnacce OeTOHa, onpepenae-

MOM N0 NPOYHOCTH Ha pacTrkeHue (no
CHull 2.03.01-84) , Mfia:

Y. — Koaxhduument ycnosm pabortbl, NPUHU-
MaemMblh PaBHLIM ANA apMHUPOBAHHON OD-
aenkun — 1, anA HeapmuposaHHou — 0,6;

@ — war aHKepoB B NPOAONBHOM W NONEpPey-
HOM HanpasneHnAX, NPUHUMaEMbIN Han-
MeHbluM (HO He meHee 1 M) nCcxonA r3
VYCNOBUN:

a) obpa3oBaHuA rPyHTOBOro cBofia — no opmyne

kb 9qz7
C

a =1, — (g + b}, (4)
rae lg =hg + 15 — Anvna arKepoB, M;
hg — raybwvHa HapyweHHoM 30HbI, M (n. 5.12) ;
I — rnybuHa 3agenku aHkepa 3a npeaenst Ha-
PYLWEHHOW 30Hbl, NPUHUMaEMan pPaBHOM
05-—-0,7 m:
b — nponet BbIPabOTKK, M;
¢ — cuenneHue rpyHTa, NpUHUMaemMoe no AaH-
HbiM  HATYpPHBIX MCCReaoBaHWW, ANA
npeaBapUTEenbHLIX PacieToB A0NYCKaeTCA
npuHumate ¢ = 0,037, Ml a;
kp — xo3xhphduuneHt, pasHuin 0,2 — 0,25 ann
Boipabotok | cdopmbl ceveHna n 0,25 —

0,3 — ana octanoHbiXx GoOpM cevyeHnn
(M. 4epT. 1) ;

6) yCcTOMMMBOCTHM FPYHTOB MeXAy aHKepamMu — no

dopmyne
I, A / c |
¢ 3 fqz



B) MPOMHOCTU 3aKpenneHusa aHkepa — no GopMyne

\/ Na (6)
ad — oy '
p ghq

— HecywanA crocobHoCTb aHkKepa, paBHan
aAnAa xene3obeToHHbIX aHKepoOB NPOY-
HOCTU CTepPXHA aHKepa Ha paspsiB, ANA
ocTanbHbix aHkepos — 80— 100 kH.

rae N,

4. PacveT WHPUHbLI PACKPLITUA TPELLMH
B 6eTOHHLIX 06AenKax HANOPHLIX TYHHENEN
KPYrogsoro ovepralHmna

WnpuHa packpbiTUR TPewuH d,,.c, MM, B DeTOHHbBIX
obaenkax TyYHHenA, npefiycMarpusaeMbiXx B O[HOPOA-
HbIX TpewuHoOBaTbiX rPYHTax WM APYrux rpyHTax,
YKpenneHHoIX uemMeHvaunen, fOomKHa onpeaenfdTbCA no
dopmyne

F win
appe = 1000C, X Ko (7)

rne  Cope = 0,28 4625 -—ﬂ‘;’-——i”—— <1
0

5. Pacyer wupHHbI PAaCKPLITHR TPeulnH
B Wene3obeToHHbIX 06penKax
HAaNOPHbLIX U BE3HANOPHLIX TYHHENEW

UnpuHy packpbita TpewivH 4d.,., MM, B Xene3o-
BeTOHHLIX 0DAenKax HanOpPHbIX ¥ OE3HANOPHLIX TYH-
Henen cneayer paccunTbiBath No QopMyne

Oc — O
Qore = af3n — 2 Esﬂ_7'7 (4—100u) Vd, (8)
rae a — Ko3bhPuureHT, y4YUThIBaIOWNK BAUAHUE

TPEWUHOBATOCTU CKANbHOIrO rpyHTa, Cno-
XEeHHOro 1“3 6noKoB, U NPUHUMAEMbLIK B
33aBUCUMOCTH OT MOAYNA TPeuluHOBaTo-
cTuMg . a=1npu My 25;, a= 2 npw
Mg < 1. B untepBane 1 < M, < 5 3Have-
HUA d NPUHUMATCA N0 UHTEPNONAUUK,

[ — ko3hduumeHT, NpUHUMaeMbIK ANA LEHT-
PanbHO- WU BHEUEHTPEHHO PaCTAHYTbLIX
aneMeHTOR — 1,2, AnNA BHeueHTpeHHO
CKaTbiX U n3rubaemMoix 3anemMeHroB — 1;

n — Ko3adpPuuueHT, NPYHUMAEMbIA PaBHbLIM
NPy CTEePXXHEBOW apmatype nepuoaunyec-
Koro npoduna — 1, npu rnagxou apma-
Type — 1,4;

O — HanpaxeHwe B pacCTAHYTON apmaTtype be3
yyera conpotuBneHnA OeToHa pPacCTAHY-
TOM 30HbI cevenun, Mlla:

050 — HavanoHOe pacTAruagatoulee HanprRXeHue 8
apmMmartype OT HabyxaHuAa OeToHa: AnNR
KOHCTPYKUMK, HAXOARWIMXCA B BOAe,
Oso = 20 MMNa; anAa xoHCTpykUMKM, NOA-
BEPXEHHLIX ANUTENBHOMY BbICbIXaHWMIO, B

TOM 4YUCNe BO BpeMA CTDOHTEﬂbCTBa,
Oso0 = 0;

CHkI 2.06.09-84 Crp. 15

U — KoapduuneHT apMUPOBaHMA CEYEeHWA,
As
bh

He 6onee 0,02 (3aecy A, — HeOBXOaAKUMaAR

INOWafbL CeNEHNA apMatypbl, onpeaenae-
MaR CornacHoO obAsarenbHOMY NpPUNoOXKe-

HUO 1 WA nNpuHMMaemMan B COOTBeTCT-
sumMcn. 4.19) :

d — pUaMeTp CTEPIKHEN apMaTypbi, MM.

NPUHUMEEMLIA PABHBIM U = -, HO

HanprxeHua 8 pacTAHYTOM apmarype O, Mlla,
cneayeT onpenenATb No hopmynam:
AnA n3rnbaemobix anemMeHTOB
M,
0, = ————, 9
= (9)
ANA KEeHTPaNbHO PAaCTRHYTHIX 3NEMEHTOB
Ny
O = ——————, 10
s A, (10)

ANA BHEUEHTPEHHO PacTAHYTbIX U  BHEUEHTPEeHHO

CXKaATbIX 3NEeMEHTOB npu OOoNblUKX IKCUEHTPUCUTE-
Tax

N, (e, £ z)
A2 '

Og = (11)

AR  BHEUEHTPEHHO PpacTAHYTbIX 3NEeMeHTOB NPk
ManblX IKCUEHTPpUCUTETaX:

anA bonee pacTAHYTOW apMaTypb!

Np €
0y = ——— ; (12)
> As (hy — a,)
ANA MeHee PacTAHYTON apMaTtypbl
N, e;
O = — — 13
reeM,, N, — HopmatueHble n3arubalowmn MOMEHT ¢

NPOAONLHOE YyCunne, onpefienAeMbie B
cCooTBeTCTBUKX C ODA3aTENbHbIM NPUNO-
»eHunem 1 (no cTaHAapTHLIM RPOrpaMm-
MaM) ;
Z — NNeYo BHyTPeHHen napsul CUN, NPpuHUMae-
MOe MO pe3ynbTatam pacueTra CevyeHWA Ha
IPOYHOCTL;
h o, — pabo4an BbICOTA CEYEHUA;
€4 — PacCTOAHME OT UEHTPa TAXKECTH NNouwaan
CeyeHMUA PacTAHYTOWU apmaTypb! A0 Npo-
BONbHOMU cunbt N, ;
€, — PacCTOAHUE OT UEeHTPa TAXKECTU NNouLaan
CevYeHUA CXKaToW apMaTtypsbl A0 NPOAOCNDL-
HOWU cunbt V.
Onpeaenfreman pacyeTOM LWWWUPUHA PaCKpPbLITUA Tpe-

wunH AO0MKHa ObiTe He HGonee BenUYUH, NpViBeAEHHbLIX
B Tabn. 7.

MpunmevwaHue Bdopmyne (11) 3nax ,,+” npuHu-

MaeTCA NpU BHEUEHTPEHHOM PAaCcTAXeHUuM, 3HaK ,,—"' — npu BHe-
LEHTPEHHOM CXKATUM.
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MPUITOXEHWE 3

ObAa3arensHoe

PACYET BEAIMYUHBI SUNLTPALUOHHOrI O
PACXOAA BOAbl U3 HAMOPHOT O TYHHENA

1. [onyCrumocTb Benn4uHbl  HUNbTPAUNOHHOrO
pacxoaa Bofbl O, nfc-cMm, oTHeceHHoro Kk 10 ™
Pa3HOCTH BHYTPEHHEro v SHewHero Hanopos BOALY,
HaANeXUT onpeaenAaTb no popmyne

1 -
Q= 7 <adm2mre: 107, (1)
_——-——-——-—-——-—l—-+-—-—rr -
Kere Nere k Mg
rae K, — kO3bhuuveHt BOAONPOHULAEMOCTH TDe-

wvH B 06penke {(pacxom BOAbl, M’ /c
yepes 1 CM TpewnHbl, Npu rpaaveHTe Ha-
nopa, paBHOomM 1), onpegenfiemsid nNoO

dopmyne
_ .3
Kere = ere (2)

Npope — KOMMYECTBO TpewmH B8 obaenke: O6eTOH-
novt — n o = 0,0628 re; xene3obeToH-

. 2nre 8 U
HOW — N r —- = ;
ere d
U~ Ko3hduuneHT apmMrupOBIHMNA CEe4eHUA 00-
REeNKW;

d — puameTp apMarypbi, CM;
re — HApPY>XHbiK paanyc obaenkn, cm;
k — koadhduumeHT dUALTPALUN FPYHTA, CM/C;
M¢ — moaynb HOpMbi, XapaKTepn3yowmn reo-
MeTpuYecKoe COOTHOUeHWe MeXxAay 3ne-
MEHTaMK 30HLI duneYpaun v onpeaena-
eMbi¥ no popmyne

2T
— :
la

Me= (3)

In

r¢ — paanyc obnpactn punsTpaumn, NnpuHUMae-
MbIHA N0 ONbITHLIM A3HHLIM, 3 NPYU KX OT-
CYTCTBHUU — DPABHLIM ABOWUHOWU nybuHe

33N0XEeHWA TYHHENA, CM;
Quam — AONycKaeman sennymHa unbTPayMoHHO-
ro pacxofa BOAbl, OTHECEHHaA K eanHuLe
PA3HOCTH BHYTPEHHEIO U HaPYKHOro
A3apneHnn n onpepenAemMan Ha OCHOBaHWW
TEXHUKO-3KOHOMUYECKUX pacyetros. AnA
npeasapuTentHbiX pacyeTos AONYCKAaeTCA
npuHuMare: Qugm = 1 n/c Ha 1000 m?
NOBEPXHOCTHU TYHHeNA Ha Kaxable 10 m
PA3HOCTH HANOPOB — NP Pa3HOCTK BHYT-
pPeHHero 1 Hapy>XHoro Hanopos 100 m
Mevee, Qugm or 0.3 po 0,5 .n/c wa
1000 M’ noBepxHOCTM TyHHenA Ha
Kaxaste 10 M pasnoctu Hanopos — npm
PA3sHOCTH BHYTPEHHEr0 W Hapy»XHOro

Hanopos caebiwe 100 m.
2. ABCONIOTHYIO BeNWYMHY HVNLTPALNOHHOrO pac-
X0fia BOAbLI W3 TyrHena Qgp, N/c, CRegyeT onpeaenaTs
no opmyne

Ql (H, — Hy)
16 , (4)

Qups = —

rae [ — anuHa TyHHensa, cM.

3. AnA cHwkenna unbTPaYUORHOro pPacxona BoAb!
M3 TyHHENA Cneayer apefycMaTpueath NDuMeHeHwue
cneyuanbHbiX NOKPLITUMA HA OCHOBE NONMUMEPHbLIX BA-
KYUWUX MATEPUANOB, YKDPENUTeNbHYIO UEeMEeHTAUWIO W
APYrrue KOHCTPYKTUBHbLIE MEPONPUATHUA.
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NMPUNOXEHWE 4

CnpasoyHoe

ocHOBHbIE BYKBEHHbIE OB O3HAYEHUA

OcHOBHbIG XaPAKTEPUCTUKKU MPYHTOB

f — kKo3apDrUMEeHT KpenocTy;
K — xo3addvumeHT ornopa:
Ny — KONPPUUMERT YABNLROTO OTNOP?”
Eq — moayns aehopmaunu;
v — k03ddnuvent lNyaccoHa;
¥ — KBKYLWMUHCA yron BHyTpeHHerd TPEHURA,
C — cuenneHue rpyHTa;
P — NNOTHOCTb FPYHTA;
Mg — mMoayne TpewnHOBaTOCTY;

dgzn — HOPMaATMBHOe BepTukanwHoe | OPHOE
AaBneHue;

Joxn — HOPMABTHBHOE rOPU3OHTaNbHOe ' OPHOE
AaBNeHNE;

hq — sbicoTa cBOAa 06pYyLUEHUA;
bqe — nponer csona 06pyweHun,;
hq, — rnybuHa HapyweHHON 30HbI;
hgz — BLICOTA TONUM rPYHTa Hap TyHHENEM:

Harpyaku u Bo3aencTBuA, yeununa ot PUX

Mn, Np —nopmatueHble uarnbarowun mOMEHT #
HOPManLHaA cuna;
H; — BHyTPeHHWUI HaNop BOASLI;
He — Hanop NOA3eMHbIX BOA;
Hg, — rapaHTUpOBaHHbii Hanop nop3EMHbIX
BOA,
Pwi — pacyeTHoe BHyTpeHHee aasneH/€¢ BOAbL
Pwin — HODMAaTUBHOEe BHYTpeHHee paBlieHue
BOAb!.

XapakTepucTuKa marepuanos

Ex — moayne ynpyroctun obaenku;
Ep — moayns ynpyroctu 6eToHa;
Es — moaynb ynpyroctn apmarypet;
Rs¢ — pacueTHOe conpoTuenexue apmaTYPb! Pac-
TRXKEHWO;
Ry, — HopMaTneHoe conportusnenue (10 MPEAE-
ny TeKyvecTH cranm;

Ry. Ry — pacyeTHOe conpoTusneHune cranbHon 060-

NOUKU PACTANEHKIO, COKaTUIO U U3ruby
COOTBETCTBEHHO NO BpeMeHHOMY CONpo-
TMBAEHUIO U NO Npeaeny TeKy4yecTu;
Rigen— “SOPMIMMENI: "OSINOTHREANMA. AT,
PAaCTAXKEHUIO;
Ry¢ — pacyeTHoOe conpoTusneHune Habpoisr-6ero-
Ha OCEBOMY PaCTAXEHWIO;

Ras — pacieTHoe CONpPOTHBIEHWE PacTRAMXEHUIO
CTepXHA aHKepa.

leomeTpuUECKNE XaPAK TEPUCTUKMH

h — BbiCOTa BLIpabOTKM;

b — fiponer BbIPpaboTKMU;

hi — TonumnHa obaenku;

tp — TOMUWKWHE NOKPBLITUA HabPLI3r-6eTOMa;

r;i — BHyTpeHHUK paanyc obaenku;

re — HaDYXHbiK paanyc obaenku;

'm — CpeaAlnn paanyc o60noYKH;
t — TOnUKUHA CTaNLHOK 0OBONOYKM;

A — nnowagb ce4eHnA apMaTypsbl;

ho, — paboyaA BbICOTA CEYEHUA;

d, — PacCTOAHME OT PaBHOAEACTBYIOLLEN YCH-
UM B CKaTOU apmatype 20 6nvxanuien
FpaHu CeyeHuA;

€, €, — PACCTORHUE OT LEHTPA TAXKECTU NNOWAAN
CeyeHMA COOTBETCTBEHHO DAaCTAHYTOM M
COKaTOW apMaTypb! A0 NPORAOCALHONU CUNbI;
U — K03 hOUuuveHT apMUPOBAHUA CEYEHUR
d — pvamertp aHKepa;
Ags — Nnowanb ce4eHUA CTanbHOM 0BCNOYKHN.

Koadduumnentol

Tr — kKo3ahhruuueHT HapeKHOCTM N0 Harpys-
KaMm;

Tp — KODUUKMEHT HARLXKHOCTU NO Ha3Have-
HUIO COOPYXKEHUA;

Te — KOPhUUMNEHT CoNeTaHWK HATPY3OK;
T — koahduumneHT ycnosuit paboTsi.
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SOPMY bl B EAUHULAX CUCTEMbBI MKICC

K OCHOBHOMY TeKCTY:

Jqzn = (7 q (1)
(3nech 7 — 06bemHbIN BEC rPyHTE, Te/M>) ;

%gzn =B qu ; (2)
Gaxn =7 g + 054 ) 187 (46° — 2-); (3)
ngn = 0:‘7’7; (4)
Eq - ImKo (1 + v} . (5)

K obasatencHOMy npunoxennio 1:

re Y EsYn Yic

hgz2 ; (1)

rm +100a, K
oz=_£!_i__’.n____:_s.___r__.o_.r_; (5)
t +4.33'10 rm Kﬂr

NPUIOXEHWE 5
Cnpaeovroe
Kor = ‘ (6)
'4 r
100 In L3 1
Eb f'm Ko
On - - 25,2td- (12)
K obAsatensHoMy npunoxenwo 2:
r; D i 100 K
hy =-——-§-'-'-———- (— e ——2): (1)
1+ 00].1 TC Hbtn Ek
Rb tn
ri {Pwin —100 K, €)
hk - / Wlﬂsm 0 ' ‘2)
Yo Rpen (1+——2-) +100 Koe
betn
rae €= 0,25-10° Y. Rpen lg (0,5K, + 10) :
p .
derc = Core ;:’ ’ (N

rae cere = 0,28 + 6,26 —%in_< 1.
Ko
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