PEKOMEHAALUNN

Mo TEXHOJNOIrMnM NMPON3BOAOCTBA

B3PbIBHbIX PABOT B MEP3JIbIX
N CKAJTbHbIX TPYHTAX TP COOPYXEHUU

MATUCTPA/IbHbLIX TPYBOMPOBO/OB
MAPANNENBHO OENCTBYIOLW UM
CTA/bHBIM  MOA3EMHLIM
TPYBEOMPOBO4AM

P 442-81

MOCKBA198S


http://www.stroyinf.ru/ser-2.html

MWHUCTEPCTBO CTPOWUTENBLCTBA MPEANPUATUAR
HESTAHOA ¥ TA30BOM NPOMLILLNEHHOCTU

y C. TENLCKUA UHCTHTYT
N0 CTPOMTENHCTBY MArHCTPansHbIX Tpy6onpoBoRos

‘BHUUCT-

PEKOMEHAALUA

NO TEXHONOrK NPON3BOACTBA
B3PblBHbIX PABOT B MEP3[bIX

N CKAMbHbIX TPYHTAX MPU COOPYXXEHUMN
MATMUMCTPANbHBIX TPYBOMPOBOLOB
NAPANNENBHO AENCTBYIOLWMM
CTAMNbHbBIM MOA3EMHbBIM
TPYBOMPOBOJLAM

P 44281

P N
‘Bummm’

.

MOCKBA 1982



VIK (621.643.002.2:624.132)(083.%)

PexoveHzamuy CONEpEAT OCHOBHHE NOAORSHMA N0 Opra-
HR3aUMY ¥ TEXHOJOTAA LPOM3EOACTBA BIDHBHHX DAGOT nHpm
DHXJIGHAN MEP3JHX M CKaJbHNX I'DYHTOB Da3jByYHOrO cocTa~-
Ba Nepell PETHEM TPAHMEH# ILaA MATMCTPAJALHEX TPYO ONDOB O~
108, KadeJef# cBA3M R IDYrZX KOVMMyHEKAIMi, NDPOKIalHBaS-
MSX [apaiJesbHO JeRCTBYLIMY CTalbHHM NOL3EMHHM TDPYG O~
IPOBONAM DA3JUYBHX NHaMeTPOB.

Wi3nOoKeHN MeTONAKA ONpelejeHEs ceRcmmyecHu dezona-
CHHX NapameTpoB B3PHBHHX DAd0T, 4 TaKXe OCOGEHHOCTH
TeXHOJOIMA UX ODOR3ZBOLNCTBE DU DHXJCHUN MeDIJINX u
CKalbHEX PDYHTOB BOAM3M ZefCTBYDIMX TPyO OIDPOBOLOB.

PerowveHslanud COCTaBJGHH HE OCHOBE HAYyUHHX M 3KC-
NepEMBHTAABHHX MCCASAOBAHRE CceiicMEYeCKOro mefcTehs
BSPHBOB HA CTAJBHHE [0I36MHHE TPyOOUDPOBOIH C  YIETOM
O0O0MeHAA ONHTA CTPOMTEJBHHX OpraHm3almii, 3aHKMManipX—
CA OPOM3BOLGTBOM B3DHBHHX DAGOT HA CTPOMTENBCTBE ME-
THECTPAJIBHAX TDYCONPOBONCB.

Kpome TOr0, HCHOOJH30BAHH MATEDHAJH HAy9HO~TEXHW~
98CKNX 0T4YeTOR YesgGHHCKOr0 LOJMTEXHMYeCKOro M MOCKOB-
CKOPO TEXHOJOTHYECKOT'0 UHCTATYTOB ¥ DPe3yAbTaTH O0Tpado-
TR TEXHOJOIMA B3PHBHHX paGOT B TPACCOBHX yCACBHAX.

B npoBeZieHEE SKCHE (MMEHTAJBHHX DAGOT B HATYDHEHX
CACBRAX NDUHEMAJN YI3CTHE CTDOHTEJibHHE oprannsa?n:
Rprascrpos (CMY I7), TnaB3anaiTpyGonpoBoicTposa (Tpecr
CowsnpoBonmexanm3anud, CY-7), MuHragopoma (Cgﬁoswﬁgac-
nonsemras, CpenasrpaHcras, I'asoBaa uHcnekmua) # Mum -
deqrenpoma (OmHoe ynpapieHme WMArMCTDAJBHHMA HEETENDO-~
JAYRTONDOB OBamii } .«

ORCHePTH3a 0O ONpeieNicHEO CeflcMUYecKU 66 30MaCHHX
paccTOARMH NDOBOIAAACE CHeLMaLM3UPOBAHHOY A40oparopa—
et TpecTa Coxosaapﬂnggom TocynapcrseHHo rasoBofl mH~
cnexlmei, BHi'as, b MM’I‘B, Ornesiom oxgaﬂu Tpyna Man~
He@TOra3CTPOA H I"ocropremansopom cccb.

PeromeHTanmuy NDENHA3HAYEHH LA CTDPOMTEABHEX Op~
raHm3angit, BHOONHAWIMX NONIOTOBATENBHHE M 3€MWIAHHE Da-
OOTH IpH COOPYXeHHH MATMCTPAJBHHX TDYyOONDPOBOACB B MEp-
3JHX X CKaJBEHX IDyHTaX B 30He DACHONOXSHMA Ne#CTBYR~
IMX rg30- B HedrenpoBoLoR.

PeroveHZauma pa3pabOTaHH COTPyLHAKAME OTZHeNa T€X-
HOJOTHA ¥ ODPraHK3aumd CTpPORTexbcTsd BHMILTa RaHL.TeXH.
sayk B.[.MeHTOKOBNM, MHXSRepaME D', A, OZOPOKHHM X
A.E, NerpeHko.

@ Beecow3HHE HAYYHO~MCCJE[0BATEIBCRAN MACTATYT O CTDOMTENB—
CTBY MarRCTPaNBHHX TPySonpoBonoB (BHAWCT), IS&2



SHWET Pexomen.iaumu 0C TeXHOJOPHA OPOA3~ P 442~8T

BOLCTEE B3DHBHHX DACOT B MED3JuX
E CKAJBHHX TPYHTAX 0PA COOQYXE HA Pazpat oranu
MaruCTPALBHHX TPyOCONPCs0NCE Napan- BIOEDBHE
J@ABHO ISHCTBYOUMY CTaibHH!" N0L368M-
HNM TDPYOOODOEOaM

I. OBWME NOAOREHUZ

I.I. lpu npoM3BOICTBE B3PHBHEX DASOT HA CTPOATENBCTBE Ma-
THCTDANBHEX TPYOONDOSONOE B MEDUBJAHX I CKALBHEX I'DYHTaX cAely-
eT JYKOBONCTBOBATECA CJSIVIMNA INOKyMEHTaM :

CHnll [<2-30 "Merncr dajeHHe TPYGONDOBOAH. [IpaBHJIE NDOA3-
304CTBa M OpuEMKLA pasoT”;

CHnll I-3-76 "IpaBuic NDOM3BOLCTSE H NpASMKH PAGOT. Semia-
H2€ coopymeHAA";

CHull IT—5-75 "Hopr NDOSKTHNOBAHUWA. MAIHCTpalbHHE TDYGO—
nnoBOIH" ;

"TeXHUYECKUVA ODaR;IaV:i BENSHHA BBDHBHNAX 1aC0T HA IHEB -
HOit nomepxuocTa” M., Heiapa , IS72);

" BInHHME [DaBANA 68 30NaCHOCTH NpM B3THEHAX 8G0Tax”
(M., Hezpa , I972),

CHull Li4-30. "TexHmxa G€30MACHOCTM B CTDORTEJBCTSE;,

RacToammd PeRoMernammany .

OCH(GHHE TOZCEEHUA M0 OPTAHMBAINM IPO#S:OLCTSA
L3PEHMX PAROT UBMSY AENCTLYVGX TPYBCUPC30LMS

I.2. UDON3BOACTSO GYPOB3DPHSHHX DA0OT JNOAXHO BHICHHATHCA

B CTPOrOM GOOTBETCTBUM C NPOEKTOM HJAM HaCcHopToN. liys sroM oHO
ZONKHO OHTH COIJIACOB&HO C opraHisauleil, SKCHAYaTUPYOUOH Aal=
HHR TpyGONpOBOZ, M UMEYH pa3pvueHue Ooprasos Iocropreéxuajsopa.

1.3, [IDOGKTH M NACHOPT2 HA IDOA3BONCTBO B3DHEHHX DACOT
JIONRHH OHTH COCTABJEHH M JTHSDKIEHH B COOTEETCTBAN ¢ TpeloBa-
HEMA " BOAHRX NpPaBUA Ge30RaCHOCTH NPA B3PEBHHX BJorax”.

BHecesn OTIEAOM TEXHOMAOTHMU YrBe pREE HA QHIM:TOM Cpok BBeIe—
g OPraHA3anAn CTPORTEABCTRA 6 anpena IYSI r. HHA
Hﬂ%'ra

I wona
o8 r.




I.4. = npoexTe uaM naciopre GyPOB3PHBHHX Da0OT HOJKHE
GHTE YHa32allH £Ce NOxa3aTeid, LDEAyCMOTDEHHHE BAMHEMA NpaBxia-
Mt Ge30NaCHOCTE N0 B3DEEBHHX nadorax", B TOW 4YUCAS:

cXeMa pacHOJACESHMA 3aDALOB OTHOCUTEABHO NefCTBYOMErO TPY-
gonpescua, & TaK:ze OCTALBHHX NOA3EMHHX KOMMYHMKAIM# M Hasem -
quX coOonyXeHull, DPACIOOJOReHHHX B OHACHOH 30HE;

HCXONMHES MaHHHE IJiA YTOYHEHHOIC DAcyeTa (E€CAH B HEM ECTH
HECOXOmMYOoCTh) MaccH ceffcMuyeckd Ge300aCHOTO s NeHCTBYNUErO
TPy0ONpOECEa 3apAla, B3PHBAEMOTC MTHOBEHHO.

Hexonpne NaHHuS JeJATCA Ha IBe TpylE.

[lenBas rpynna comepxaT JAsHHE NDOSKTHOH NOKYMEHTaIMH CTPO-
Arieroca TpydonpoBoia, T.S. PA3MEOH DUEMKH B MEDSJHX rPYHTEX
MAR CKAJBHHX NnopojaxX, HAaMMEHOBEHME NOPOA X KaTeropla AX Kpe-
NOCTH Mo CHull L¥-50-65, uX COCTORHMe (CyXue, BIAWHNE ul¥ BOZOHA-
CHUlSHHHE ) , MMHMMAZBHOE PACCTOHHKME OT AEkCTBYOUEro TPYyOONnpoBOAa
Lo OnuiHero sapsaza (uay pAna 3apAaoB), HasHayeHHe 33PAAOB (pPHX-
aexne, ¢OpoC), NpuMeHAenoe B3PHBUaToe BemecTBO (BB), NAOTHOCTH
3apAxains, rAyOusHa ¥ IauaMeTp UNYPOB WIM CKBALHH,

LTopaa rpyana ComepzmT AaHBHE O NeiicTByKiieM TPyOONnpOBOZE,
T.S8. EI'C HA3HAUEHME, HADYAHHYE I¥amerp, TONOAHE CTCHKA, Mapka
CTaJM MAM 668 BDEeMEHHOE CONDOTHBJASHHAE DA324By, HODMATHMBHOE BKC-
NnvaTaliiONHOEe TaBAeHHE (MAM CCTIACOBaHHAasA €O caviGoli axchaya-
TAUM BeaMYHHA JABECHAA B THYOOLDPOBOIE B yxasan;iﬂii nepmosT Ha
KOHRDSTHO y49acTKA), TeMIEnaTypa TUyJ0nDOBOAA, BIA BaWATH M30-
AAIIOHHOTO DOKOHTHES OT MEXaHRUSCRMY LOBpexBenmit (MArKAHZ PDyHT,
+yTEDOBKE, MaTH ¥ T.Z.), HaJM49Aé KDAGHX BCTABCK, 3anopHOfi ap-
MaTvpH, OTBETBJAeHA#, OTKONTUY YYACTKOZ.

LAHHHE =TOPOE rpyind CZLe 'yel UONVYaTh B NOIPasleieHAsX,
UKCHAY2RTUDYVIOUMX COOTBETCIZY.MMS yUactixm Trvéoiasosoia. Herow -
HURST AL OMAUMHA ABIANTCH

CepTUUMKATH HA TPYOW X padouuc yepreiu;

pacqer Maccd celicMuuscKn Ge 30n50::0P0 TIg 200N 305071a 32—
DA, E3DHBASMOI'0 MPHOBEHKO, A7 3TC” C.E ST JSCCUATHBETH Ea-
ZMEHBIYY U3 JONYCTEMHX MACCY CePCMIYcCHZ Of 30MacCHOTO Aid Thy-
GonooBOla 3apAla: MeD3AEX THYHTOB — N0 woDMyzne (3), CHaZbHuX
rpysToB ~ 10 Gopmyse (S) ¢ yuerTc:. BO3MORHCTO NOBCEMEGTHOTO
COMMSHEHUM: KODOTKO3aMEeACHHOre cloccfa B3DIBAHAR. U 9TOM Chy-
4ge LIS QHEOTHYERX [0 HE3HAYed 10 OYPO2SPHBIEI PACOT  [IDOSKT
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{nacnopr) mcxeT OHTEH OGUMM. BOAM HET BUBI'CLKHOCTE NOBCEMSCTHO
nomMeaTh KODOTKO3aMedeHHul ¢10col B3DHBaHAA, TO CREIyST CO-
CTanIATH HECKOJBKO [DOSKTOB (NacnopTos) M AnA KaxIOLO LOJLAHA
GHTE DAcCYATaHA MaKCAMALbHAA Macca ceficMiucckE 0e30HacHOrC 35—
DAL C yYETOM KCHKDETHHX IJA KaRIOrO yJacTKa ycxoBMf npodus —
zoncTsa GYPOB3DHBHEX DACOT,

BeMUNHE HauOOJBHErO U3 DATMFCOB ONACHEX 30H B Ddajione
0pON3BONCTBE B3DHBHHX DAa0OT N0 HopaxapnueMy IASACTBHD CCKORRO2
& Jooled M TEeXHMKY KaX B30PBaHHOIO PpyHTA, Tak H Camoro Toy-
gonpoBoOia 3 HCKANYATEIBHOM CJAYYaE er0 pa3pyIUcHAd,

MEDE N[O [1Dei0XDaHeHMN JefiCTBYDHEro TPYIOLDCLONA B MeCTax
BAXONA 6ro K3 3cw (6anxm, OBDArH M T.4.), 8 TaKxe CTPOALe-
roca THyoOnpOBCIa OT yAaPHOre LeiiCTBUA OCKOJKOB B30DBAHHOrO
ME8DBJIOI'0 M CRAaJBHOI'0 I'QYHT& 5 COOTBETCTEAZ C "TeXHHUCCKHMA
NpaBrevd BeNGHAS B3DWBHHX 0a00T Ha Adesloil nosepxwocta" (M.,
Henpa, I972).

I.5. SKRCIAYATHDYOEAA  Oprasv3aimsa COBMECTHO CO CTPOMTE-
gptoff 0043aHH NDOSEPATEH (AKRTRYECKOE MECTO DACHOJOReHAs NeicT—
Bynuero TPytonpoBoLa ¢ TOYHOCTHD %0,25 ¥ B RaRAyD CTOpPOHY OT
870 IDOIOABIIOH OCH.

2 npouecce npoBEpKM CT DOMTE ibHAS ODTaAHM3AIMsA 06a3aHa 3a-—
SJHKCIIOCBATE Ha [10JI0CE CTPOUTEMBCTBA OCHh M IDaHMIK Da3nadaTu-
BasMofi TpaHilel yCTAHOBKO# BemeX uese3 50 M Ha npamojmHeiiHNI,
gzne3 10 ¥ - A2 XDHBOJMHFERHHX y49acTKax &CTeCTBeIioro H3rusda
M 9epe3 - ¥ - HAa KOMBOJMHENHHX 79acTHaX TPYyCGOoNpOBCHs HCKYCCT-—
BEHHODPO THYTHA, sHCOTA BELEK HQ Ocil JOs KNS OHTH He MeHes I w
Hal YOOBHSM EMIMMOE NOBEDPXHOCTA 36wWud. [[PH 3701 Ha MECTHOCTH
Lon&Hd OHTH OGO3HAQYEHH YYaCTRY JeHCTBYOEETO TOvoonN0203a C
3858TAHHSM ETO0 BRIE [IDOSKTHHX OTMETOK.

I.6. B3nusEEe DEOOTH CjelyeT OpOA3BOIMTIL 20 LHEO3a TPyl
A3 TO2CCY. 1 [NPOTHBHOM CAyYae NOJiHa OHTH OOMHATIY MEDH no
3QuATE CTPOAIETO0CA TDYSONPOBOIAE OT VAapHOro IeilcTzma KYCKOB
B30PBAHHONL LODOTH AAX OPeAYCMOTDEHL ACHONHATENBHHE  32TpaTtH
4a IDOH3BOJACTEC B3DHBHAX 760T B CTECHSHHHX YCJAOBUA.

I.7. PacueT IpeicaBHO IoOnyTCTAMHX celiCMMYeCKM Oe30MAcCHHX
NapeMeT705 B3DHBIYX D007 OOM DHXJCHAM MO D3JmX TDYHTOB BOJM3HU
NGHCTBYOUIMX THPYOOND05Ci0 CAELYeT HOOM3BOINUTE N0 MeTONAKE ,U3-
JCKEHHOL B Dasjesie 2, & NDM DHXIGHAY CKANBHHX IDYHTOB - B pa3-

Jdexne 3 Hacroaimx Pexoversaumit. .
Q



2. VETOIVKA OUPSIENEHHS CEHCMWYECKY BE30LACHJX
TIAPAYSTPOR B3RBHMX PABOT TP PHMJFYIL] MEP3fdX
TPYHTCB BRIN3Y ABKCTBY. X TPYBOIPCBCL0B

2.1. Meroamka pa3paGoTaHa C LEJBO ONDENEJATH MAcCy ceitc~
MHYECKM Ge30nacHOro 3apana Qc(xr) npM 3ajaHHOV DACCTOAHUA
R () or szapana Lo ZeficTBymero TDYCONDOBONA, a TaKEe JuiA
pacysTa ceficMAuecKkE Ge30NnacHOro0 DACCTOAHEA Re (M) o  3a-

JaHHOf macce 3apana & (kr), B3puBAEMOTO MIHOBEHHO.

Tlox maccoit ceficMadeckn GesonacHoro 3apama {, caeayer
NOHEMATE MACCY TDYNNs LNYDOBHX MJ¥ CKBAXHHHHX 38pAR0B DHXASHEA,
DaCHONOREHHSX DANaMA DapajleabHO HeiicTBynMeMy TPyOONDOBORAY H
B3pUBACMEX MPHOBEHHO.

Ooxn ceficMpyeckry, G6300QCHEN PACCTORHHEEM ﬁ’c AR 3afQHBHM

R nompasymesaeTcs MAIMMANBLHOE DACCTOAHAE MEXLy CTEHKOH A6#-
CTEYRMEr0 I'a30NHCBONA N GJEXHEM 3apAfoM - OCHW CKBaXUHH (pac.I).

MeToimka Dacuera ceficMAYeCKE GesonacHux napametpos (g ,R;
copaBeijuBa NpR ycacsam, ecom K wm R, > 2W,

TAs W - mmma Hemmessmero conpoTHBAGHMA, UHCJAEHHO DaBHAA
rIyORHE CRE4X:MHH RJM HOyDa, M.

Kak npaBujio, B TeXHAYECKON NDOEKTE yKA3HBAXT pAcCTOAHAE
MEXLy OcAMA JeHACTBYOHEro H CTPOAMErocs TPyJOnpPOBOAOB.

Demmunsy KR caepyeT onpenesATs N0 QOpMyxe

p=/‘7u__'0;g_(.£__-” ’ (1)

rae K, =~ remoceBCe DACCTOsHEE, M;
g - HApYEHE# IpnameTp AeficTByO@ero TPYOORpOBONE, M;
/1 - 94CAO DANOB 3apaflos;
f - paccToaHme MexLy panaMi, M.

ImBenensHe B PexOMeHIQIMAX YOOMYJAH CLDEBOJIABH ILJA 0pu-—
MeHeHES HauGoJee D&ClipocTpaHeHHax sunoe 2B, T.e. ammoxuTa ¥ 6EB
A MCJaHATa, A TAK®E ODA MCLOAB30BaHMY ADYTEX BENOB 5B ¢ yd9eToM
NeDEROAHEX KOSWWHUREHTOB IJiA pacyeTa SKBHBALEHTHHX 3apANOB Npa
yCIQBAM MLEanbHOfi DAGOTH B3pHBA.

[ipa KODOTKO3aMeIIEHHON COOCO6e B3PHBAHMA HHTEDBaJ 3amell -



Prc.I. Cxema DacnosiogeHusA 3apAfOR CTPOAWSTOCA ¥ JefCTBYONETo TPYSONDOBOJOE NPM DhXJeHAN
M@DSJA0r0 IpyHTa:

~2 I-3apsal g 2~neffcTByIMY ra3onpoBol WM HE@TENDPOBOM; 3-0CH CTDOAWSTOCA TPYOONDOBOLA;
~mepauft TpyHT; ~Pamuit TPyHT; —j—  -rpasmuUA 30HH NpOMeD3aHuA



JGHNA MEXLY B3PHBAMA ONMHOYHHX UNYDPOBHX (CKBARMHHAX) 3aDAN0B
¢ maccoit ﬂg nonser Oute He wenee I0~20 Mc, a rpymnoBeX -~
45-50 mc.

B HeJsX ACKINYEHMA ONHOBPEMEHHOrO B3WBAa 33DANOB 00IMit
#HTEepBAN 3aMeNnAeHRMA -~ 45-50 MC HEOOXOmMMMO DACODelSJATH B rpyl-~
ne 3apancs ¢ maccol ], Ha mHTeDRaiN saveniema no I0-20 mc.

2.2. Bexmuany  (J, , B3ATYD O[MEHTHDOBOYHO N[W SalaH-
HOM NPOBKTHOM paccrToammm A 10 IefiCTBYOLeTO TPYGONpOBOLE,
43 Tpy6 Imamerpom ot I52 o I420 MM BRADUATEABHEO C NpelesioM
npossocT cTamm 5200 kro/c & Goxee, ¢ DaGOuAM JaBAEHEEM
T paHCNOPTAPYEMOrO ADPONYKTa N0 75 Kro/one, ZoNycraercsa onpeie-
JaaTh 00 JopMyae, BHBSIEHHOE HAa OCHOBE OGPRCOTRE IGHHHX HATYD-
HHX HCCJlesoBaruit

q,=00025R°, (2)

rie §, - ceficvmaeckm Gs3onackaa Macca 3apala, Kr';

R - zanaunoe paccrosHse (pacCTosHmE MBRLY CTEHKOf ra-

30MPOBOLA X CHAMRHAY 3apALOM), M.

gopwyza (2) npmMemmMa NJiA pacyeTa BejmumEH (, OpA PHX~
JISHAY JIOCHX BIANOB MeD3AkX PPyHTOB BOAMSH Ne#CTBYOEMX TpPydonpo-
BONOB.

2+.3. Macca (marcmvanbHasn) cefoMmueckm 6e300acHOrO 3apana
0pd onpeieseHHEX BHAAX TPYHTOB, ROBCTPYKTHBHHX Napamerpax leii-
CTBYOmEIO TDyoOoNpoBONa, BEJMIUHE MAKCHUMAIBHOTO padoyero Hnap~-
JNEABA B NeM Ha De[MOZ NPOM3BOACTBA B3DWBHEX [RCOT 0D 38%aH ~
HOM DacCTORHAR OnpeleJAeTCR [0 dhopmyie

5
a - K,.’F (61 -6np) , 3)
4
Jo000
rie {; - cefiemmuecrm Ge3solacHas Macca 3apaia, KT;
(5, ~ DACYETHOE CONDOTMBIGHHE CTAAM CTEHKH TEHCTBYOEEIro

TpyGonposona, Kre/ c:.rrz;

b,, - npupeleHHHe HANDAXEHMA B CTEHKE NeMCTSyLUETo TPY-
gonposora or BHYTpERHer0 LABACHRA H TEnAOBOt He-
@opmaiuz, xrc/cm;

F ~ KOSWWHIMenT, NpAHMMAcMHil B 3aBACHMOCTH OT DasHOBAN-
HOCTH# wep3joro rpyara no radi.l.



Tadmua I

Hanme ROBanme mepsaux § KosddsimeHT, DpMHEMaeMafl fjia I'DyHTOB
FpysToB C ecTecTBeHROA BOIOHACHLEHHNX
BJIGXHOCTHI

CyrnHox 1,0 0,9

TmHa 0,9 0,9

Cyuecs II 0,8

Tecor 1,3 0,75

Crana pasdopHasn 0,3 0,7

PacueTHOe cOnpOTHBAEHMe CTaiK ONDELEANT LO LODMYJE
@, =l7,ﬁ/60P , ()

rie @,,, ~ BDEMEHHOe CONDPOTHBJIEHRE CTAaJl DPE3DHBY, xrc/cmz.
llpMRenieHHHE HANDAXGHEA B CTEHKE TDYGONDOBOAA D2CCYATHBA-
0T N0 opmyae

6,, = Vb, -086,6,+ 0646, , (5)

TIs 50 - KOJIbLieBHE HanpAXeHHA B CTEHRE JeicTsyvuero Tpy-
Gonposoia Of BHYTDPEHHOIO MaBjEeHMA, Kre/cn;
@t - NpPONOJBHNE HANDAZEHMA B CTEHKE IeHCTByOLEro Tpy-
G60npoBORa OT TEWIOBO# HewooMalyd, xrc/cmz.

Ing noI3eMHENX CTAJBHHX NEHCTBYDUAX Ia30HSwTeNDOBON0B, 0O
KOTODHM TDAHCIODTAPYETCA MNDOAYKT 683 OXJNamAeHUA [OCAE BHXODA.
113 ROMIDECCOPHOY HMJAM HACOCHOHR CTaHLMHM, @t = -1000 xrc/cm?
JAns OCTaJbHHX CAyYaes MOXHO C ZOCTATOYHO TOYHOCT D TIPAHAMA T
9T0 X6 3HAYEHHE,

KonbleBHe HaNnaRSHAA B CTEHKE TDYSOHNNOBECAQ OMDNERENsDT N0
Gopvyne

_ P(Q‘Z()‘) (8)
b=




rie P - makcamaibHOe padouee [avjeH4e B TPyGOnpOBOAE HA
onaHApyeMuft NepMol NpomsBONCTBE B3PHBHHX pador,

Krc/cM®;
D - sapymsnit ImamerTp meficTByOEEro TpyGOnpoBOAR, CN;
¢ - vannmansHas TommpHEA CTEHKHE NECTBYLNero TDyGOIpoO-

BOLa Ha 3a4JaHHOM y4acTKe B3DHBEWX pador, CM.

Ina HemGonee DacIpPOCTPAHEHHWX KOHCTDYKTHBHHX [1apaMeTDoB
Tasonposonos H HSWreNpPOBOROB NP 3alaHHHX DACCTOAHMAX OF S MO
32 v BeamunHEy 4, B MEDBINX CYTJMHRAX WOKHO ONDENeAHTH IO
Tadli.2. HCKOMylD BeXMUuHYy &'c HaQXCHAT Ha NEDECEeYEHMH CTPOKH,
COOTBETCTEYRIlS}l KOHCTPYKTABHHM N&apaMeTpaM TpyGonpobona, € rpa-
WO, coOTBeTCTBYWIS) 3aNaHHOMY IDOSKTHOMY PacCTOAHHD R (.
Hanpamep, & Mep3sOM CYTAMHKE Ha DAcCTOSHAM R =I0wm ‘or
IeficTBypmero rpyodonporona naaMeTpoM 529 MM, ¢ TOJMIMAOL CTEHKH

=9 mv, u3 crama ITTIC, ¢ BPeMEHHNM CONDOTHABIGHHEM CTAJH
paspusy  6g, = 5200 Kre/o HODMATHBHHM SKCILIY & TaliMOHAEM
Hapaenuem B Hem 55 Krc/cm2 MOXHO MCHOBEHHO B3pHBaTh rpyniy sa-
paI0B ¢ obmeit maccol 30 kr.

2+4. [IpE 0DOEKTRDOBaHMM HOEO} HETKM Tpysonposona, Hapai-
JISIBHOR IBfCTBYHUEMy Ta30NpOBONY AJM HeYTENpOBORY, C yYeTOM
NpEMEHeHAA OYDOB3PHBHOrO CNOCO0A DEXJIEHHA MEP3JAHX  DPYHTOB,
MeX0CeBOe DACCTOAHME CHeLyeT ONpeReAdrs 1O sopmyxe (I), Hexo-
A4 B3 3HAYeHAA, HaftleHHOro 0o Gopmyae (7)

J q ' ™
R =32,7I/ :
¢ Kr((jl = 6,,)

rie K - ceficMaveckn Ge3onacHoe DACCTOAHHE Mexly CTeHKO#
Tpydonposona X SnMaiLMM 3apANOM, M,
Q@ - wacca 3amaHHOPC TEXHOLOTHYECKH ONTHMANBHOTO 3apa-
Ja, B3DHBAEMOrO MLHOBEHHO, KI;
K-, 6, , 6, oGo3raNenEA oM 0.2.3.

Beasway A, B MeD3dX CYrAMHRAX MOXHO TAKRE ONDEfe—
JUTB [0 Tabl.2. [AN2 2TOI'0 E CTPOKE, COOTEETCTAyWHE# ROHCTIyK-
THBHHM napamerpam LeficTLynoero rasonposoiia, HVKHO Haijtl 9deio,
GJM3KO0e K 3anaHROfl Macce 3a7dia.

Hcromyp peamuaHy K, HAXOLAT BBEDXY IDaydi, COOTEETCT-
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Tasaua 2
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HHM 08pamMeT-{BONA,MN MM |oCROOp-) CTAXN  |aeHme,

paw Tpydonpoy 6D paapsBy {kro/oiC

bona Kro/c
I 22Y 2 ITIC 9 3,8 & 0 IS 22 30 40 5 67 8 103 IS I50 I78 <08 <45 <B4 326 373 42¢ 473 338 606 673 747 X4 94 ICIO
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Bywmef 3anaHaofi Macce 3apaia. Hanpmmep, BOJM3E HEfCTBYRUETO
rasonposona mmamerpor ICZ0 MM, C TOAIMHOI CTeHKE I4 MM, M3
cramt I4T'RCA®, ¢ BpeMEHHHM CONpPOTMBIGHHAEM CT&JA DA3DHBY 6‘, =
=5700 nrc/cm2 7 pabouam LABJSHHEM B HeM 55 xrc/cmz rpynny 3a-
DALOB ¢ OGmei maccoy <238 KI MOXHO B3DPHEATh HAa DAcCTOAHAM HE
meHes 20 M.

2.5, [ocne onperneseHda BeJUUUHB 6],,- CleLyeT DAaCCYMTaTh
palMOHAJBHHE TEXHOLOTAYSCKAS NEDaMETDH mMAYDOB RAM CRBAXMHHHX
3apanos, HafTM MX KOJMYECTRO B TpyIN~ 3apAf0B, WACAO  Ipynn
3apaa0B, KOAMYECTBO0 3aMelJMTesiell A CPeACTE B3PHBAHAA.

Te XHOJIOTHYSCKAE fapaMeTpy WNYPOBHX MM CKBQXAHHHX 34pd -~
0B CJIELYEeT ONpeiesATh B COOTBETCTBH. C METOLMKO}, NpUBeAeHHOR
B pasf.3 HacToamAX Pexovernaimit.

3. METOIVKA ONPBIBIEHNS CEMCMINMECKY BE3OUACHHX
IAPAMBTP(E. 33P.BHuX PABOT IPY PuXJEHUY CKANBHHX
TPYITOE BBIMSY IBMCTBYUAMX TPYBOUP(H0IM

3.I. Merommra pa3padoTaHa C lLigjbk OLODEAENMTH Maccy ceiic—
Ma9ecKn Ge3onacHoro sapaia (p, (xr) npu sajaHHOM DacCTOAHMK
R (M) or sapala 10 HeifCTBYOELErO TpysonDpaBOXa, a Tak®e i
pacueTa CeficMAYACKM Ge3onacHoro paccroamma A, (M) npx 3a-
naHHO# Macce 3apama 4  (Rr), B3pHBAEMOTO MIHOBEHHO.

Meronmga pacuera CeHCMHUSCKUA Oe300aCHHX naDameTpoB aa
nam R, capaselamBa Opn yciosmu, ecam A am Rp22W,
rie W/ - imHMA HamMeHBNETO CONPOTHBJIeHMA, M (pac.2).

Rak npapijo, B IPOEKTE YKa3HBAeTCA MEX0CEBOE DACCTOAHHe

R4 » T.e. paccTOAHHE MEKLY OCAMM AeiiCTBYLEETO X CTDOAUSIO-
cA TPySonpoBOAoB. LpM TAaKOM yChOBME BejmumHy KR caenyer on-
pelenars N0 Popmyns

_ D+8(n-1) ] 1 ()
R [R"’ 2 .ms(p'

rie Y -~ yron momeDeyHOro yKJAOHAa Kocoropa, i rpamycax (B
cjiydae DACNOJOXSHUS JNe#CTBYOMEro A CTpPOoANerocs
TPYGONPOBONOS B ORHOK I'ODA30HTANBHO) [JIOCKOCTA

yrox  =0). I
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Puc.2. Cxema DacnoOjiOREHHA 3apsioB fciglpoamerocﬂ R JefiCTBYy®OMErO TPYCONDOBOROB DM DHXJNSHAM CKalb—
X rpyHTOB ¢

g~Ha NPOLOABHHX, G6-Ha NONEPeTHHX gKJIOHaX TPACCH :
I-cranpHnt TPYHT 3ACHOKM; <-MAPKAX TDYHT; 3-IefcTBynoumit TPyoOonpoBON; 4—CJaOf NJIONODONHON 36MIM;
5~NDPOSK TMPYSMH#t R CTPOoAmpica TPYOONPOBON; 6-pA3puXIAGMES CHAIBHHY IpyHT; 7-CKBA¥MEHHA 3apAN



3.2. Beqmuany Qg 1pa 3anaHHOM NDOSKTHOM DacCTOsHuMH /P
IO ZeficTBYWHEro TpyoonpoBeia M3 TPYO ZMamMeTpoM or I52 Io
1420 wM BRADWMTEABHO, ¢ NPEASAOM NPOYHOCTH craiM 5200 rre/c
# 6osee B _pacouuM JaBJCHHEM TPAHCIODPTAPYEMOTO NDOAYKTAa o
75 KPC/0M2 ONpeA8ARNT [0 (OpMyINe

3

—_ (9)
400

Q= xKghy

Tne K~ gosimMuMeHT, OpAHAMAeMui paBHaM: 1,0 ~ Ana 3apa-
JI0B HODMAIBHOTO pDHXNEeHAA; I,7 - IJd 3apALOoB BH-—
opoca;

Kg - ros¢guumenr, nparmmaemtt paBaum 0,8 B nepHon 3Ha-
YATEJBHOrO [1OBHIEHAA BAAKHOCTE MACCHBA;
K, - xoogqmimest, npmmemaeMaft nia ropswmx (opr £ >
>40%) yuacrxos Tpyconposoma A, = 0,7, ina ocra-
JBHHX yYaCTKOB - Kt =1I,0.
Qopmyna (9) npameHEMA Aja pacdeTa HMARETO Npeleja BeiMul-

HH OpA DHXNEHAM CRAJZbHHX NODPOX JNOOH rpynnH BOJASH INe#CTBYRIHMX

TDyGONPOBOLOB.

3.3. MaxcamanbHy® BeAMUMHY MacCH CefiCMAYECKE (e3ONacHOTO
3apAZa ONpeJeaAkT 00 {OyhyJe

3 3
- -6
q, ‘(0,25.—'2)-'?—(6&)@«/( KK, K K Rl bw) | o)
¢ 35000 SR 2/
rie K - KOBUMIMEHT, NPEHAMAEMHE 00 TAGJ.3 B 38BACHAMOCTH
OT TDYNNH Da3PHXAAEMnX CRAJBHHX 0ODOXL;
/(3 - KOByGHMIMEeHT, NDRHAMAEMHY N0 Tadd.4 B 3aBACHNMOCTH
OT BUJIOB 33IMTH X30,AUAOHHOTO NOKDHTHA IeHCTBYD-
mero Tpyoonposoia. Upm OTCYTCTBAM AOCTOBSPHHX
_naEEEX O BmAe saumta ANz =0,65;

K y — KODW(RIMEHT, npaapMaemuisi papsem 0,9 1A yyacr-
KOB TpyGonpoBOna, HMeRIMX yUPyrmii MSTRC C pamHuy-

com ze mexee I000 J B ropM30OHTAALHON IA BePTE-
KaJbHOf# NJOCKOCTH, ILe < -~ HAPyXHuIt TIMAaMeTD
TpyGonposona (M), a TaKXe A YUACTKOB, DPACLOJO-
ReIIHX Onmze 50 M OT 3aIBHEEK, KPaHOBHEX Y3a0B R
IDyroft JMHE#HOHt aoMaTy N ;
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Kﬂ - KOSQUMUREHT HA3HAYCHMA TDyOONpOBOIA, DaBmsH I,0-
LA TasonpoBonce; 0,35 - Lua HEWTeIDOAYKTOHDOBO~
nos; 0,9 -~ 1jA BOHOBOAGB.

Tadamia 3

Kateropaa SHausHAA KouddAImeHTa Kn
KpPeIOCTA Lo~ -

DO, 00 IKazne|Onpr eCTeCTBEH-| IPA 3HAYATEJIb-
BHuP HOft BISXHOCTH | HOM NOBHIEHAH

Innve 9a Hue

MaccuBa BEAXHOCTH Mac-
CHBA
Iy-yI I,0 0,85 (0,8) %n@poasgd 3HQYS HAA
B CKOOKRaxX cooT-
YO-1X 0,9 0,8 (0,7)  {Eromsyor BomoRA-
X-XI 0,35 0,8 (0,7) CHIIE AHHM MACCHE aM
TDSIMHOBATH X [ODOL
Tasmmua 4
DMk 3aETH A30JAIMOHHOPO LHOKDHTHA HefeTByO- | SHAYeHHA ROB{— )
¥ TPYGOonpOBOI0B GHuMe Hra 1{3
THojymxa M NPACHIKE M3 MACKOTO I'DyHT8 1,0

Tlomyuxa M3 MEEKOB € NECKOM MR KaMHIIOBHX
MaTOE, NOKJHTHE CBEJXY KapTOHOM MK CONOMEH-
HHMI 7R KSMWLOBHMA MATamMA 0,35

Cnsomuas gyTepOBRA:

IepeRfAHHHEe De#ky 0,9
KaMHIIOBHE UJM COJOMEHHHE MaTH c,3
MaTd M3 CTeKJOBOJIOKHA I,I
CHHTETHISCKAE MATEDMaNH C 3aKDHTHMA

nooarm I,

Tor 3gnasnux paccTeammax (oT 5 mo 32 M) 710 MefCTRVOUEMX
TA30NDOBCNOB ¢ HauGojee nAcnNOCTPaHEHHHMA KOHCTDYKTMBHHMA Oa-
DaveTHaN B HODMATHUBIND SKCRJyaTaldOHHNY NaBjeHHe ! BeJjMunHy
q ¢ 0pE puxpedmd 00poR [Y-YI kKaTeropmd M 3HAUYEHMAX OCTaJsb-
X KO3y #IKEHTOs, paBHHY I,0, MORHO Takke ONPeISJATH [C TalM.Z.

Is



a5 sedTEIDONYKTONDOBONA KAR BCIOBOAA C TeMA 28 HCXOMHL -
M1 JQHHHVYM TuOAMYHOE ISHAdYEHHE [Jc Had0 yMHOKHTH Ha COOTBET-~
creyomme xosgimmenrs &, Ny, Ky, A, ® T.%. B 3aBUCHMO-
CTH OT COYEeTaHMa KOoMureHTOE MTOTOB0€ 3HAYEHHE Qc MORET
fOJYYATHECA MEHBIE UAM OOAbEE TalJHMJHOTO.

3o4. [IpHM NDOSKTEPOBAHAN HOBOL HHTKR TPYCOUQOLONE, Dapai-
JeABHOE JsflcrsyomeMy, C© yUeTOr npuMesedua OV 0B3DHBHOrO CHO-
coBa nom rerpoficTse NOMOK, NOpPOr, KODUeBHe [Heidl, DHZJIGHAl CKa-
JBHHX HODOX B 30HE COODYXeHWA TDanme# XA TPySOonDOBOZOE AJR
Kadesed CBA3KM MEXOCEBOE DACCTOAHKE CReIyeT OnDEeISJATH no
wopmyne (3), noncraBand B mee Bmecto R 3uavemme Rp ,n0-
AVYEHEH0s 10 LopMyne

= q »  (ID)
Re=dl7 KKy Ky Ky Ky (6,-6,,)

rae 6, 6, - 3uaveHAA ¥ BEJHMUYMHY KOBGGMIMEHTOB CM. B N.2.3.

Lna KOHKDETHHX MCXOJHHX A2HHNX Bejmunhy A, MOXHO onpe -
Reasrs 10 rada.2. Tar, Banpamep, JsuHedHO paccpeRoTovyeRHH
BIOAb Ta3onpoBona 3apafl ¢ ofmei maccolfl 55 Rr MOXHO B3DHBATH
MPHOBEHBHO Ha paccroasur I4 ™ or rasonpobBoga puamerpom 1020 mm
C ToAmAHOA cTeHK: I4 MM, 23 craau I7IIC npn Iapresud rasa
55 xro/cvc.

licKOoMy® BeJUYMHY ’?a s COCTBETCTBYDMYD BCOM OCTAMBHEM
SalaHHEM YCJACBUAM, He yuTBHHWM B Talmule, CLeLKyeT ONpelcAATh
ao goxsyne

R
J- cT ) (12)
VoK K, K, Ry K,

rze K o = TaGJuYHOE 3HAyeHue ceHcMiuecR:i Ge300acHOro onac—
CTOAHUA, M.

3.5. iocne onpelfeseHHA BEJIiHH 00 clienyeT pacC4iTars
panuoHaAbHHEe TEXHOZOPUYECKME 0apaMeTpH CKBARUHHHX iAn HLypo-
BHX 3apaloB, ONpPERERUTH HX KOJNIYECTBO B Tpyulie, ydcko IDYIL.
3aMeuTeiel 1 CPENCTB B3 HBARAA.

[eXHojJOrAYeCRiE NAYaMETPH CKBAXIHHMX I WIYPOBHX 33pLN0B
ClenyeT chpelesiftk B COCTBETOTBHK C HOAOKSHIAVM pasi.4 HaCTO-
amx PexoveHnauii.

I5



4. OCHOBHJE UCACEBHVA LO TEXHOLOIVH UPCHIEOHCTBA
BYPOB3HBHAX PABOT B MBP3IbX ¥ CHKAIBHHX I‘PFI}tj.L‘A.A

4.I. BaouBHOM coocol pa3palOTRA MEPSAHX I CKalBHHX PDPyH~
TOB 0pA CTPOATEABCTBE MATMCTPAJABHHX TPYOONDPOBOLOB  CAENyeT
OpireHATs LJIA COCPY®OHAA [OAOK, HACODHENX KaHas, TpaHmei 1
KOTJIOBAHOB, & TAKXe IAA IJIAHUDOBKH [NOJIOCH CTPO:iTEJHCTBA.

4.2. Mepaaue 4 CRanbHHE TDYHTH CA6AyeT pa3padaTHBaTh Ope-
EMYUeCTBEHHO METOLOM CKBaXuHHHX 3apAMOB C HUCOOIb3CBAHHEN BH-
COKONPOA3BONMTEAbHEX CYDPOBHX MamMH.

4.3. CoopvxeHnue OMOHEDHHX [OJOK, HAarOpHHX KaHaB, TPaHmei
n0i KadeJb, KOpPYeBKA NHEH, APOOJeHie BaiyHOB, NJaHMPOBKA 00—
CH CTPOMTEABCTBA, & TaKKe BHOOJHOHHE SeWIAHHX pa00T B CTECHOH—-
HHX yCROBUAX LOJXHH [POM3BONATHCA [pPEAMYlUECTBEHHO METOLOM miy-
DPOBHX 3apAN0B.

4.4. BuGop MeTOZa B3PHBHHX DACOT HA DHXAGHHIE B8BHCHUT OT
0GBOMOB 36MIAHHX paGoT, TiOa coopyxedui (Tpadies, KOTAGBaH,
ONaHADPOSKA NOAOCH CTDPOATEICTBA, LODOKHAA BHOMKE H TeX.), BH-
Ia PPYHTOB, PAYCMHH KX IpOMep3aHUA, CPOKOB NpOU3BOACTBA pacoT,
HAJI4iA COOTBETCTRBYWNMErc GypOBOrO oGOpyHOBaHMA 1 cnocoda pas-
PEOCTKA Pa3DHXJIEHHHX DDyHTOB. HamGolnee palMOHANBHHA  METOR
PHXJIEHNA YRA3HBAGTCA B LDOBKTE MJA 0aCHOPTe GypPOBSPHBHHX DAGOT.

4.5. Jlo Hauana OypOB3DHBHHX padOT Ha KOHKPETHOM  ydyacTke
CTPOATEABCTBA L OJXHH OHTH BHIIOJIHGHH BCe OpelycmoTpeRHHe  HIP
(paGowmMu yeprexama, NACOHOPTOM, TEXHOJIOTHUECKOH Kaproft) nox-
TOTCBATENLHEE DAGOTH # MEepOApHATAA, OfecleunBaNmie G8300&CHOCTH
1pON3BOLCTBE B3DHBOB B COCTBETCTBUA C TpefoBaHuAMA "BIMHHX npa-
BUJ 06300aCHOCTY DU B3DHBHHX padoTax".

4.6, dpd NPOUBBOLCTBE B3NHBHHX PAGOT BOJAM3U HAeHCTBYOUMX
Ta300poBOJOB B3DHBHUKMA LOJKHH HAXORMUTHCA HA DACCTOAHEM HE Me—
se 350 M, a TexHunka - He wmeHee 50 M OT MecTa B3paBa (B CTO-
POHY, DOTMBOIOZORHYD LejicTBYyRLEMY TDyOONPOBOLY).

4.7. Upn 0pou3BOICTBE B3JHBHHX PAaGOT BOIM3M NSHCTBYOUMX
10436 MHEX CTAJBHHX Ia30lNpOBONOB CAeAyeT DYKOBOICTBOBATHCA:

"EXMBHMY 0paBUAaMd GE300aCHOCTH IpM BBDHBHHX pacoTax™;

"[OpaBasamMi TeXHEKK 0€300aCHOCTA OpM COOPYXEHUK MATHCTpPa-
JIBHHX CTaJIbHHX TpyconposoZos" (M., Hempa , I972);

CHiil 4-80 "TexHmka 6e3008CHOCTH B CTPOMTEABCTBE".

Is



METOM LIYPGBHX ¥ CKBABMEHIX 3APANCB
JiA CKAIBHHX TPYHI(B

4.8. Ipn pa3tmBRe CETKH CKBaXUHHHX WX IMYPOBHX 3apaios
0CO006 BHUMAHAE cAGNyeT o0pamatTh Ha COOTBETCTBHE DPacCTOaH:1A
MEXLYy 3aDAKOM i GAKTUYSCKAM WECTOM DAacNOJIORSHUA IS{CTBYRIRIO
TPy0onpoBONa OAcHOpPTHOMY 3HAYEHMI DAcCTOAHMA. CKBARMHH  AJA
mOypH OpR DONapHOM AJd NOPAAHOM KODOTKO3aMeMJIeHHOM  Ccrocole
B3pHBaHAA CAsAyeT pacnozaraTs N0 KBazpaTHoli ceTKe, & Npa MrHO-
BEHHOM ~ B MaXmaTHOM NODANKE.

4.9, CxBam/HH LM MOYDE B MOHOJUTHHX TOQHHX RODOAAX CH6~
AyeT OypuTh Ha TAYCHHY, NDEBHWAKLYY TOAMEHY Da3padaTHBIEMOro
cxoa Ha I0-I5%. Beax paspadamuBaeMsil CA0i Ha ypoPHE NOROWBH
ycryna OOACTUAAST 6ojAee caadas nopola, nepedyp AeaaTh HE Cae-
AyeT.

[Ipg HaMYWu Ha YPOBHE NONOWBH ycTyaa IAUHACTOR [DOCICERA
CKBaxyHH UAM LOYDH cASfyer HemoGypusars Ha I0-20 cm.

4.I0. BeanurBy sapalia B CKB&XuHe nax mnype IpPK 4ByX

OCHUXGHHNX MJOCKOCTAX CAeAyeT ODpPefeJATH NO QOPMyZS

g=Kv, (13)
a npA ONHO¥ OCHAmeHHOE NOBEPXHOCTH - 00 JOpMyXe

ga--/(tr/,J (14)

rie Macca 3apaja B CKBaRuHe AJM LIype, KI;
06%eM Da3pyaeMoil DODONH, M5;
pacueTHu#l ymeapHsii pacxXox B3 (ammommra % 6 EB),
ke/M° (1a61.5);
W - usma saumemsmero conpoTHExeRmA, M.

4.1I. 06mem sapafa He ROIXEH LnPEBHMATH 2/3 00BeMa CHBANE~ -
Hu UM mnypa.

BesmunHy MacCH 3apAAa B CKBAXMHE WM LOyOe CAeKyeT yTOu-
HATH B ODOLECCS NPO43BOXCTHA B3DHBHHX pAacoT, HO B AWGOM CAY ~
yge macca 3apalia, B3DHBAEMOPC MIHOBEHHD, HE NOAXHA [peBRUATH
Macey ceiicmagecki 6e3onacBoro sapala.

= <=0
[



Tacma 5

HauveHGBaHZE TOPHAX DODOL, légggggpmga yn:m‘:'gﬂﬂf 3 gx%g.)suxr 3

uoggn oo [0id sapaxos| Aid 3apaloB
CHud DuXAGHNA BuGpoca

CyTJZHOK TAXeNNi ] 0,35-0,4 I,2-1,5
Tinna xnovosad Li 6,35-0,45 I,0-I,4:
léce -1y 0,3-0,4 0,9-1,2
lex, BHIlEJOUCHHHA Vepresb 1y-y 0,25-0,3 G,9-1,2
Tunc Iy 0,35-0,45 I,I-I,5
/3BecTHAK~paKyLe YHUK ¥-¥I ¢,35~0,6 I,4-I,8
Onoka, mepreib Iy-y1 0,3-0,4 I1,0-1,3
%agge nevsa o DAOTHHG. 0,35-0,5  I,2-I1,5

KouraovepaTr # OpeKudd Ha u3-—

BECTKOBOM ¥ PAMHMCTOM IeMeH- :
Te I¥y-¥I 0,35-0,45 I,I-I,4

[ecyamik Ha IAUHACTOM HEMEH-
T€, CAaHel DAUHMCTHi,Coiuc—
Tufi, CepUUUTORHI Mepresb YIi-yu 0,4-C,5 I,2-1,6
AosoruT, :13BECTHAK,MATHESHT,
OeCYaHUK HA U3IBECTKOBOM

LIeeHTe JU-Yli 0,4-0,5 1,2-1,8
:3BecTHAK, NecyaH.K,mpavop  Ji-IX 0,45-0,7 I,2-2,1
TpaHuT, rpaHOa0DIT yi-X 0,5-0,7 I,7-2,1
%gggw, aHfie3uT, nIuadas, XI £,6-0,75 1,7-2.c
hBapu4T X ¢,5-0,6 I1,6-1,9
LODyH DUT X c,7-C,75 &90=244

YTOuHEHHH{{ DacueT [napareTpPOR WNYPOBLX Wil CHKBAXIHHHX 38—
DHICB, & TaXXe ONTUMALBHWX OeDHONOB 3aMeMLISHIA XLy CMeRHHM
3apaiary HAH DAREME 3apALCB CaeNyeT NDCU3bOMUTE, JYKOBOACTBY-
Ach "TexHu4GCKUVY [1DaBAJiail BeleH!A :3DdBHHX padoT Ha HHEeBHOHR
nocsepxdcera® (M., Hemsa , I¥72).
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METOld 3APALCE LA MEP3MX T'PYRTCOB

Meron uNypOBiX 3aDPANOB

4.I2. Meron mOypoBHX 3apAli0B DALMOHAAGLHO OpMMEHATE OpR
TIYOEHe [pOMepSaHzs I'DYHTOB X0 1,2 ™ B OCHOBHOM DM paspacOTHe
TpaHmeji, AeCOABUAX KOTJIOBAHCE # BHEMOK, NAARMDOBOYHHX padorax,
a TaK®e 0[N BWOOJABSHAM B3JHBHEX pAaGOT B 30H8 Oja3roro (5-IC m)
PaCHOAOKSHXA OOA36MEHX X HANSEMHEHX COODPYXSHud.

Taydasa npomepsanns B Oepuox Dpou3BOICTBA ,AG0T yTOSHAGT-
¢ca B npouecce CypeHuns MOypOB.

4.I3. lna MepaJX TDYHTOB 3apali B3 1eZec006pasHO pasve-
GaTh 8 wAypax AnaMeTpom KO 75 mM ¥ rayoasolt, pasHok 0,95 ray-
CuHH NDOMEDP3aHRs I'PYHTA.

4.J4. Paccrodrne Mexny unypavu B DALY ¥ MERAY pAjaMu Wny-
poB onxHO GuTH oT 0,8 Ao I,4 W B 3aBuCHMOCTH OT LOPOYHOCTH
TPYHTaE 2 Ha3HAYGHWA B3NHBA.

(cHoBHEE DACYETHHE [apaMeTDH RNYPOBHX, 8 TaR®e CKBAXRH-
HHX 38PANO0B AN4 DHXAGHAA MODSJAHX IDYHTOB OpMBEREHH B.Tadx.6.

4.I5. [oyp creldysT Dacnoiarars 0O RBAnparTHORX ceTke (npu
KOPOTKOSaMeIIE HAOM CRocOCe B3 HBAHAA) Wi B HAXMATHOM NODAIKE
B CAyyae MIHOBERHOTO B3[HBAHAA.

SaCoiiky anyps caeldveT NpOM3BONMTH OYPOSEM HJIAMOM H2 BO-
JuuBRy He vesee I/3 ero MmRH.

4.16. BexnuuBv 3apalia B lmype ofipelieiawT 00 opwyxne

D =gW3, (15)

rie  Jw - wacca sapaia B mIvDe, KT;
- ymeapEsY 0acxoR BB ia sapana puxzeHud, Kr/w°
(1a6a.6);
W - pacueTRas AMHZA CONPOTHBAGHAR, DaBHAag TAVOUBE 3&-
LOXeHES 3apAla, M.
3HgueHad ANA PACTETEABHOTO 4 DECYAHOrO LPYETOB
npaHumawrca pasHEvd 0,4-0,55; s cyramros - 0,6-0,7; AR
rasg - 0,7-0,9 kr/u>. Boabmie 3HAUERIA (  COOTBETCTBYLT
MepsjuM rpydram Coabmef Kpemccrd.
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Tatauna 6

Tuoyana | Mousiocrs|Tayonna | PacuyeTHaa | Paccrosanne | Paccroanue memny! Ynesnnufi Macca 3apana BB
TDyHTa |Wepsnoro|ynypa  {JMALA CO- | MORNY Lly- avd WQypeB pacxgn L3, |B mivpe aad
choH, M (cr)caa;m- aporusae- | pamu(ckna~ | (ckaxuu), M Ro/M™ CKBAXAHE, KT
HH), N |HHA, M XuHamu) B
DARY, M

1 0,% 0,5 0,5 0,5 0,5 0,5 0,22
0,75 0,7 0,7 0,75 0,75 0,34
1,0 0,5 0,95 1,0 1,0 0,5
I,5 I,3 I.3 1,5 1,5 1,7
2,2 1,9 1,9 2,0 2,0 5,3

I C,5 G,5 0,5 G,5 G4 0.6 0,26
G,75 0,7 0,7 G,75 0,6 C,4
1,0 0,95 0,95 I,0 0,9 0,6
I,5 I3 I3 1,3 I,2 2,1
2,0 1,8 1,5 1,5 1,5 4,8
&yk 2,0 2,0 I,5 1,9 6,4

ili=~ G,5 G,5 0,5 G,5 0,4 0,8-I,0 0,38

Iy 0,75 0,7 0,7 0,75 G,6 0,5
1,0 0,95 (,$5 I,0 ag,8 g,8
1,5 1,35 1,35 1,3 1,3 2,8
2,0 1,8 1,8 1,5 1,3 6,4
4,8 2,0 2,0 L5 I,3 8,5



4.I7. IOoyps IOAXHN NMETh Da3Meps, cOGCHEYABEIEe DasMe—
leHHe B HAX SapafAoB 5B pacyeTHO# MacCH, & Takxe TpeCyemoff Be-
Ji9iBE 330 OfKR.

MeToN CKBAXMHANX 3aDANCB

4.18. MeTon CKBARMHHWX 3apAACB CAGAYST IDHNGHATH Npi TAY-
GuHe NpoMEp3aHWs PPVHTOB CBHUE I,2 M B Opoiecce pa3paCOTRH
TpaHmeit, KOTJAOBAHOB., DHXAEHAA BCKDHIHOIO MEpSJOr0 IpYHTa 0pH
yCTDPO{iCTBE I[OAOK.

4.IS. 3apand BB caexyer pasmemars B CKBaXHHE&X IuameTDON
oT 75 no I40 mm.

CKBaxuHd cuenyeT CypaThs Ha rayousy C,85-0,9 rayomms npo-
Mep3aHUd PPYyH#Ta WA HA SalaHNy® TAYCuHY Tpanmez (Opd PAyCKHe
OpoMeD3aHNA SOJBWS TAYCUHH TPaHmeR).

4.20. B 3aBmpcumoCTH OT TAVOiHH, XapaKTepa [ipOMepB&HAS IpPyH-
Ta X HOOOXOZMMOR CTeleHE €ro Da3spuXAeHAA KOHCTPyRIldA Sapana
JonxHa OuTh CIJONMHOE MaX paccpenoToyeHHok. CHjOWEHE  3apAH
clenyeT NDAMEHATH LDY PAYOZHE Da3paGOTKdA MEDP3JAWX IPYHTOB A0
2,0 ¥, a paccpenOTOYeHENEe (10 BHCOTe CKBEAMHH) 3apANH — Op&
riyGuge Sonee 2,0 M.

Upa paccpeZOTOYGRHDM 3apAfie BepXuas ero vyacTh LOAKHA CO-
craBaarh 1/3, a HuxHAna - 2/3 or olmefl Macch 3apana. [pomexyTox
(paccpenorToueHse Ha BemMguKy 1/3 AAMHH CEBAXuHN) MEXLy JacTama
sapafa sanonHAeTCA 3a0oeyHEM wMarepHaicM. OCHOBHHE pacyeTHHE
napameTps HINYDNOBHX X CHBAXMHHHX 38DANCB npaBefieHH B Ta0A.3.

4.21. Pacuer macch 3apAfla B CKBSXiHE CjejveT NDPOASBOIITH
oo gopmvie (IS) adazormuso pacuery MaccH 3apaia B mNype, uC—
110Jib3y8 COOTBETCTBYOIME NAHHHE TatkA.6.

4.22. YoeneHH}t pacxol BB npa pUXNeHUA MEDAJHX PPYHTOB B
30He BEYHOJ MOD3NOTH HEOOXOIMMG yBexuuuBaTh Ha 20-30% No cpas-
HeHMD CO 3HAUEHAAMA, JRASAHHEMZA B TaGl.6 (no Jammsw LHBIOMTO
Z TpecTa CONSBSPHBIDOM).
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5. B3PLBYATHE BEUIRCTBA, CPRICTBA
1 CUOCOB: B3PuBAHHA

5.I. CranpHEe NON3GMHHE MAruCTpPajibHHE TPYCONDPOBOAH ABJS-
PNTCA ZCTOYHAROM HaBeleRuMA CAYRIAKUKUX 3ASKTPHYECKAX TOKOB B
OKpyzakiieM KX TDYHTOBOM MAcCHBe, @ raso- U He{TelpOLYKTOLpO -
BOIH, NOMHMO 3TOrO, SBAADTCA MCTOYHMKAME OGBHIEHHOH! OA&CHOCTH
B [0XapHOM OTHOWEHHM Npy o0pasoBaHnZ cBufeft, TPEIMH UAA pas3-
PymeHKH TPYOONDPOBOZA. .J0STONMY B3puBHHE DPAGOTH BOJisd LEHCTBY-
KX TPVGONPOBCACE CAERVET IDPOA3BORATEH TOABKO CI10COGaMA d
CpenCcTBaMa, YRA3AHHWMM B Hacrosmem pasfiete.

5.2 Upun pHXJEeHNY MED3JNHX I'PyHTOB WAVDOBHME AAU CKBAX)H-
HEME 3&GpAfaMi cAelyeT NPUMEHATE TaKkde B3PHBYATHE BEMmECTBR,KaK
ammoH4T J 6 BB mam arzaguT,Hancojiee FemeBne M Se3omacHhe B
oSpaleHAd. AAA CRaJBHHX PPYHTOB B KA4YeCTBE B3DHBYATHX BEHECTB
CHeLyeT ACHOAB30BaTH [IPSAMyWMEeCTBEHHO TpavMoHmTR 80/20 (maa
cyXax 3a6oeB) u 30/70 (ina OGBOLYEHHHX GKBARMH), KOTODHE AB-~
JANTCA IeWeBEM! # HaUGoXee NPUTORHEMA IJIA MeXaHH3HPOBARHOTO
3apAdanin, LonveKaeTCA TAKme I[IDHMEHEeH:e NOPOWKCOGDPA3HOLD UJM
0aTPOHMPOBAHHOrO awMOH.ATa % 6 #5.

5.3. lpO3ps0ACTBO B3 HBHEX 0a00T BOAXA3U IEHCTBYOMAX ra~
3CNPOROACEB CAGLyeT BEeCTH C LpAreHeHnem KOpDOTKO3aMe IeHHoro
cnocota B3{HBAHAA.

5.4. KOpPoTKO3areIneHHOE B3 uBARUE CJAGNYET HPCW3BORUTEH C
NOMOMBY 3NEKTDPONETOHATOPOB KOPOTKO3AMELAEHHOrO AeiicTaus ¢ 06—
wWav dHTe BasoM 3amelaeHus He metse 45-50 mc. OAeRTpONETOHATO-
P IOMelaT HellOCpeINCTBEHHO B 3apaAll MAW NpAKpenAabT K OTpes-
Kam AeToHupywmero muypa (Al), coeRMHANGEro rpynny 3apancB.
Paunoranpsu Tak®e OPAMBHATH IUPOTE XHEYECKUE OeNie CO CTYNOHBD
savemaenna I0 wc, KOTOpHe cleiyeT BKJNYATH B DA3DHB COTH Jie—
TOHADYDIEro MAVDPE [yPeM ODACOEIAHEHIS B HaKAQNKY Uad B HaKpyT-
Kv Kokuos Jli pese K cerd lii. Opu mclionbscBaHUM UTHAHATA B
KaxOHil 43 SapalloB cAeAveT aovemaTsh GOeBRKE, K KCTODHM (IpUKpen-
aa0T orpeskd Ali mau BCTABAAKT 3ASKTPORETOHATODH.

CyviapHuil iHTebas 3avelseH.ia MeXRY B3 HBamu CMEXHH X
rpynn 3apafoB JOAXSH CuTh He venee 45-50 mc.

5.5, [pa 2pon3BOACTBE B3pHBHHX DAGOT BOJAM3M HeHCTBYNEHX
MaracTpajbHEX BOLGBOROE NONYCKAGTCA NpHMEAGHME OTHEBOrO COO =
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co0a B3DHBAHNA. KAk C [OMOIBD 3JEeKTPO3aXMTATEJbHHX [ATpPOHOB,
T4k 7 OTHEJBHHX OTPE3R0B OPHENPOBOKHOIC WHypa. [pM 3TOM ILuE—
Hy OTpPEe3KOB HeOGXOWMMO BHOHDATH Ol OLHOBPEMEHHOM B3pHBAHAH
3apAncB ¢ Maccof, KoTopas He NOARHa NpeBHmATEH cejficMuyecKa Oe-—
300aCHO# BEJHYMHN .

5.6, B 3aBHCHAMOCTA OT BEJUUMHR 00 clielyeT NpUMBHATH
cielyom4e CXeMH B3DHBHON COTH:

npa s U;<€2g - nocienosarensmsm s3pHBadeN Ol
HOYHHX 3apaloB C KATe pBagoM 3amermeHus I0-20 mc;

npi 29 <{, $51} ~ HocJelOBaTeAbHEM B3DHBAHUEN ap
3apancs ¢ zHTepBaJOM 3amelnenuzsa 20 MC;

upa 9GS Up 26 - nocuenosarensmiv B3puBanueM TPyNO
3apANOB C CYVHADHUM WHTe[BaioM 3amelsieHua 60 mc, KOTOpHE clne-
IyeT pacOoperiesiATh B TpynOe 3apANCB HA HHTEpBajH 3ameIJIeHuA 0O
I0-20 wc;

npu 25 g <y, <J00g - nonveraetca NOPANHOS B3pHBAlZE,
HaUKHaA C pafla, CANEHEro K TPVGONPOBOLAY. MHTEeDBaJ SamMenafHUs
verny pafama - I0 mc. IIpm aToM obmaa macca 3aPAlOB B DALY HA
ILaHHOM 380Ce He IOAXHa ApeBHm&Ts 0,5 0} ;

apu 4, >8009 , se He Gonee I T - Npi OTCVTCTBHE CPEACTB
KOpPOTKO3aMeie HHOPO B3PHB&HAA KaK MCKJWYEHZE JONYCKA8TCH MIHO-
BEHHOE B3pHBaHKS BCeX 3apafoB, HO CleAyeT yuuTHBATh, 9T0 23TO
NDEBOMUT K CHUXSHMK KaJECTB& DHXASHAA CRAABHHX DODOT.

TnOoBHE CXeMd B3pHBHOH CETH OpH KODOTKO3aMeILNGHHOM B3DH-
BaHM [OXKa3aHH HA puc.3.

5.7, XpaHeHHe B3pHBYaTHX MaTepUajcs 4 NPOU3BOACTBO B3PHB-
HHX padoT HA HHABHOH NOBEPXHOCTA [OJAXHH BHOOLHATECA B CTPOTOM
COOTBEeTCTBUA ¢ “BIMHHME npapusamu 6€3008CHOCTA NpA B3PHBHHX
padorax”.

6. TEXHIKA BESCIACHOCTH

6.1. B3 bBHEE Da0OTH BOAX3M HAISEMHAHX Y4YaCTKOB HeficTBYK~
mero TPYGOmpPCBONA, KPAHOBRX y3J0B i APYTOr0 9KCHJYyaTaiOHHOI0
O()'OpyJI,OBEHKﬁ CACAy 6T BLHIOOJAHATL, lPOABAPKTEADHO NPUHAB MEPL
OPOTEB D&3.ieTa OCKOJKOB paspyuwaexoil B3UHBOM MO0l
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©6.2. CKBamiHy #“j WOyps. ODOCypeKHHe B Sajen,  AOMNKHM
OHTh 3aKPQHTH 3arAyUKSR.

8e3. LYOCI3BOACTBO B3EBHHYX pAGOT BOAM3A NEICTBYRIMX TPy~
SonpoBCHCE ZOMXKHC GOecleyuBars i1X COXPaHHOCTH H TeMI CTpouTe-
JLCTBA HOBOP'G TPVOOHPOBGZE C BHCOK:M KO(QULA6 HTOM iCLOLbL30 -~
BaHMA CKBAMMH /i LOYDOB e pa3PAGOTKE MEP3AEX XA CRANBHHX TPyH-
TOB.

O.&. PQRVC CHACHOHE 30HW N DPOJABOICTBE B3DUBHAX P00
BOAL 3 NGLCTBYWIAX *py00oilousCiCh ClelyeT DAIHMMHTE B COOTBEL~
CTB.d4 C TpedoBanMard “"BILiHNX 0paBil 0e300acHOCTA BX{ B3DWBHHX
pajorax”". Pandyc ONACHOW 30HH OJA JANAGH LOAXEH CHTH HE MEHee
25G %, a Dpg rasonposoie JuamveTpom 1440 mv ~ e enee 35C M.
ANs TeXHuKM - COOTBETCTBEHH0 He neHee [SC # 250 w. Ipm orToM
pamgyc caenyet OTCSUTHBAThH OT AeUCTBYOJIrO TPVCOOpCBOAR, HO
0e3 yi'6HbllEH..8 €r0 BeNiuaHH, onpeflesiendol 00 “BIMBHM NpaBalam
des3onacAccTd N B3MBHWX padorax”.

6.5. JocTu Ha rpaHzne cnacHC# 30HM ACAKIH CTOATH Tak,
JTO0H Bce fyP: (H0POrd, TPOOM, JeKal), BeAyilie K i'eCTy QJ0E3 -
BbLACTBE B3pdEHEX Da00T, HAXCALAMCH NOR ROCTORHHuUM HaCGiofSHMeYr,
8 KaaZul: NOCT OWJ B 110Z€ 3y6BMA CLSZHHX NOCTOB.

6.6. Ha 7yacTKe OFDOB3DHBHAX JG00T LCeria XOAR:H [:CHOJE—
2CBETHCA Cdr'HaibHHE OaKeTH A NpeAyiapexiaeHia 06 ORACROCTH
TPACCOEHX CaMONETOB 4 BE TONELCB.

6.7. UTBETCIZGHHNL 38 APOU3BOACTBO B3 HBHLX paboT odasas
iiPOBE X:Th CJABDLIMOCTH 3BVKOERX W BALIMCCTH CBETOBHX CArHAAO0B C
I'U8HII cOACHOf 30HH.

6.8. SROCO0H, BP6A ODCJAYR R HE3HAYGAAS CUIHA/ACB ACJKHM
Jhip AQBEAGHH (10 cheleHisd BceX ,x00THHKROB CTPOUTE LHCH H 3KC-
Lliyatapyode TPyGOonO0BOl COTaii3aiiii, 8 TaKkiEe HaceieHka Sanrali-
wePC Haisila LyTer BACTALLGHUA LUTOB ¢ PA3BACHLDUMY TEKCTOM.

d.9. U acabZeHds: CBUIA B Pa3CIPCBOJE caelyeT HerelleH-
HO UpeKpar:iTh dce JuOOTH, 3I&GPLYLLTH SBUrarTels # LpDyrue #CTOY-
HEKM MCKPOOOpu.30Bakua; CCTABAB 46 XILIKY H8 MecTax, LQHHATH 1e-
Pb ¥ CPUYHUA BuBKyalWid A004YMX 43 ONuCHOL 30HH i COOGUMTEL O
MBCTe NCBIeRNCHIA 3 adawifilys CAyXCy. OBAKyUI0BaTh DPAGGYRZ
CAEAYET IC uO37CMACCTE B HEBETDEHY® CTOPOHYy CT »6CTa aBaM4,
HC Hle BAGAB IJyucnpopcia, Le aehacexas erc. Hcil CBOSOAHO 10Jip-
KG OOA:eTIEHHIE HalpaBiieHue, TC HEOJXOIMMC yMAL{ThLCA OT TUySo-
sposcia ¢ _accrosme C,6-1 x.

-
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ou OCHApYREeHAN NOABMBUHXCA NDA3HAKGB pA3DYHeHUs Hedre-
npoBcria i UPONYKTONDOBORA padodunX HEOGXOHMMO YAANATE C MecTa
1poM3BOIACTBE PaGOT N0 BOSMOKHOCTH B HArODHYR CTOQOHY HA pac-
cTosHue He MoHee 350 M.

8.IC. Juua, BAHOBHHE B HADymeHun TpeGoBapuii npapua Ceso-
facHOCTY [pd B3DHBHHX padoTax, [DUBJIEKANTCA K YCTAHOBAGHHOH)
33KOHOM OTBETCTBOHHOCTH.

HanGozee pamuoHajbHHE M 0eB3ODacHWe CHOCOo0H i CPelicTBa
B3/HBAHI4 JRA3aHH B pasf.5 HACTOAMEX Pexomengaiui.
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