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Pasnea 1. PACUET HCKYCCTBEHHBIX COOPYKEHUI

B mecrax, rae Tpacca JOpPOTH MEpPEceKaeT: eCTECTBEHHbIC MOHMKEHUS MECTHOCTH, JIOTHH,
TajgbBeru, pPEYHbIC MAOJMHBI, MO KOTOPHIM NEPUOAMYECKH (OT JIMBHEW, TasgHUS CHEra) WId
MIOCTOSIHHO (PY4bH, PEKH) T€UET BOJA, IS €€ MPOIMYCKa yCTPauBaIOT HCKYCCTBEHHBIE COOPYKEHUSI.
Breigenstor: manble coopyxeHus 1iuHOM 10 30 M (TpyOBI M MOCTBI), CpeHKe (MOCTHI JymnHON 30-
100 m) u Gonpire (MOCThI ITuHOM Ooee 100 m).

TpyObl SBISAIOTCS OCHOBHBIM THIIOM BOJONPOITYCKHBIX COOPY)KEHHH Ha aBTOMOOMIIBHBIX
JI0porax Ha BOJOTOKAX ¢ pacxonom 10 20-30 M%/c IpH OTCYTCTBHHM N€I0X0/a, TaK KaK OHH MOTYT
CBOOOJHO pacroiaraThCsi MpH JIFOOBIX COYETAHHSIX MPOAOJIBHOTO MPOQWIA U IUIaHa JOPOTH, TPH
JOOBIX BBICOTAX HACBHIMH C COXPAaHEHUEM MOCTOSHHOTO TUIA MOKPHITUS HA MPOTSHKEHUU JOPOTH.
[TosToMy KONMMYECTBO TPYO Ha aBTOMOOMJIBHBIX JOPOrax cocTaBisieT 96% OT 0o0IIero KoJm4ecTBO
BOJIOIIPOITYCKHBIX COOPYKEHHI Ha JOpOrax.

[Tpu mpoeKTHPOBaHUH BOJIONPOITYCKHBIX COOPYKEHHIH HEOOXOIUMO OMPEACTUTh PACUECTHBIN
(MaKkCHMaJIbHBIN) pacxo1 BOJIBI.

Pacxozpl B 3aBHCHMOCTH OT NMPHUPOTHBIX YCIOBUI M XapaKTEPUCTUKUA BOAOTOKA HEIIPEPHIBHO
n3MmensitotTes. [loaromy 3a pacueTHbIN pUHUMAaeTCs HAaMOONBIINI pacxol, MoBTopstouiics 1 pa3
3a 100, 50 net unu 33 rosa B 3aBUCUMOCTH OT KallUTAJIbHOCTH COOPYKEHUS U KaTETOPUU JTIOPOTH.

PacuerHblii pacxon uis OONBIIMX BOJOTOKOB OMNpENENAEeTCS Ha OCHOBAHMM MAaTepHalloB
MHOTOJICTHUX HaOJIOJCHUI 3a MPOXOIOM MABOJKOB, a JUIS MaJIbIX BOJOTOKOB — IO (hopMmyiam,
YUUTHIBAIOIIMM OCHOBHBIE (DaKTOpBI, BIUSIONIME Ha (popmupoBaHUE CTOKa. (TUIOmMIaL OacceifHa,
CTOK C KOTOpPOTO NPUTEKaeT BOJAa K MOCTY HIM TpyOe, TPyHT, Ha OCHOBaHHE KOTOPOTO
yCTaHABIIMBAETCS MOTEPS OCAJIKOB HA BIUTHIBAHUE, pelbe() MECTHOCTH, PACTUTEIHLHOCTh, HATMYNE
03ep, 00JIOT, BIMSIOUINX HA 3aiep)KaHUE CTOKA).

K npumepy, Ui ompeneneHuss OTBEPCTUS  BOAONPOIYCKHOTO COOPY)KEHHUS METOJIOM
MamemMamu4ecKoil CmamucmuKy B 3aJJaHUH JTOJKHBI OBITH JaHbl HAMBBICIIME I'OJIOBbIE YPOBHU
BO/IbI (IO YCJIOBHBIM JaHHBIM BOJOMEPHOTrO IMOCTa) HEe MeHee ueM 3a 15-20 ser. BepositHOoCTh
MIPEBBIIICHNS TTaBOJKA YCTAHABIMBAIOT B COOTBETCTBHH C TPEOOBAHUSMHU CTPOHMTEIBHBIX HOPM.
IIpu 3a1aHHOM KMBOM CEUEHHM M PacyeTHOM TOPU30HTE BEJIMUYMHA OTBEPCTHUS OOJBIIOIO MOCTa
MOXKET OBITh ONpEJENICHA M0 METONY UOPAGIUYECKUX IKGUBAICHMOE UIU MOPGHOI02UYECKUX
xapakmepucmuk. 11lupokoe npuMeHeHne HaxoauT meroa npod. O.B.AHapeeBa, OCHOBaHHBIN Ha
Oanance Hanocoe.

MocThlI IPOEKTUPYIOTCS B CIEAYIOMIUX CIyYasX:

- NpU  TIEPECEYCHUU TEPUOANYECKH JICHCTBYIOUNIMX BOJOTOKOB C  OOJBIIMMH

pacxoJiaMH BOJIbI, IPOIYCTUTh KOTOPbIE TPYObI HE MOTYT;

- MIPH TIEPECEUEHUH OPOCUTENILHBIX M OCYIIUTEIFHBIX KAaHAJIOB;

Ha BonmoTokax, MMEIOMIMX MOCTOSHHBIA pacxo] Aaxe B 3MMHEEe BpeMs NpU SHBAPCKON
nzorepme Hike —13°C, peKoMeHIyeTcs TMPOEKTHpPOBATh MOCTHI, T.K. B CIIydae IMpOMEp3aHus
BOJIOTOKA JI0 JHa 00pa30BaBIIascs HaJleIb MOXKET 3aKYIOPHUTh TPYOY, MOBPEIUTh U Pa3pyLIUTh €e.
Ha TOCTOSHHBIX BOJOTOKAX M CyXO0TaX ¢ TIomanbio Bogocoopa 20 kmM? U Golee B APYKHYIO
BECHY MOXHO OXHJIaTh JIEI0XO/, B 3TUX CIIydasix HEOOXOIMMbI MOCTHI.

PacueT OTBEpCTHil MajbIX MOCTOB, T.€. TIPH ILIONIAMM BOAOCOOpHOTO OacceiiHa menee 100 kM2
BEJIETCS B CIEAYIOIIEH MOCIeJ0BATEIbHOCTH:

- orpeiesieHue OBITOBOM TITYOMHBI MTPOTEKAHMS BOABI B HECTETIEHHOM pYycCiie BOJJOTOKA,

- YCTaHOBJICHHE CXEMBbI IPOTEKAHHUS BOJIBI [TOJT MOCTOM;

- OTIpeJIeIeHUE BETMUNHBI OTBEPCTHS MOCTA;

- YTOUHEHHE PACUYETHBIX JaHHBIX TNPUMEHUTEIHHO K THUIIOBBIM pa3Mepam

HCKYCCTBEHHBIX COOPYKECHUH;

- HA3HAYEHUE BBICOTHI HACHIIH U BBICOTHI MOCTA;

- orpezieNieHUe ITMHBI MOCTA.

MocTtb! anmuHO# 10 30 M OTHOCST K MaJIbIM BOAOIPOITYCKHBIM COOPYKEHHSIM.



1.1.PACYET TPYBbI

Hcxoaublie n1anHble (MpUMep)
Paiion npoextupoBanus Psasanckas obnacmeo;,
Mecropacnonoxenue TpyOsl - [IK11+20 (no npooonvrnomy npogunio);
Kareropus noporu - I1;
PacuerHast BepostHOCTh npeBbiiienns P=2% (I kareropus — 1%
I —2%, IV uV - 3%)
Howmep nuBHEBOTO paiioHa -6(kapTa JTUBHEBBIX PAOHOB);
Inomans 6acceitna F = 0,24 xu? (1o kapTe 3a1aHus);
Cpenuuii ykiioH jora 6acceiina i,=0,032;
VYKJIOH JIOTa COOPYXKEHUSA Icoop=0,018;
Jlnuna nora 6acceiina L = 0,4 km (no kapme),
3anoxeHue CKIOHOB Jjiora y coopyxkenus m=0.008., m»=0.016( pacueT mo oTMeTKaM 3eMJIH
POJIOSIBHOTO MTPOQHIIS);
3ajieceHHOCTh Oacceitna 8,=0%(mo kapTe 3a1aHus)
3203€PHOCTD U 3a00JI04€HHOCTh Oacceiina 6,=3%( 1Mo KapTe 3aJaHus);
THUII TI0YB  -CY2AUHOK
Hanpumep. Homep nusnesoeo pationa ons Psazauckoul obnacmu onpedensiemes  (puc.l npun.l)
u coomgemcmayem — 6.

Mecmo pacnonodicenusi 6000NPONYCKHO20 COOPYICEHUSL ONPedessiemcst no NpooOIbHOMY
npogunio npoekmupyemozo yuacmka oopoau u 3anucvieaemcs 6 I1K.

Kameeopusi dopoeu npunumaemces no 3adanuio.

Pacuemnasn eeposmunocme npesviuienus naoOKA NPUHUMAEMCA 8 COOMBEMCMBUU C
Kamezopueil 00pozu.

Cpeonuii yKioH 102a 6acceuna i, YKIOH 1024 COOPYICEHUsL lcoop, ONUHA NI02A baccelina L
onpeoensiomcs N0 MonocpapuyecKkoll Kapme yY4acmrd npoeKmupo8aHus.

1.1.1.0npenesienne XapaKTepUCTHK MJIOLIAAU BOAOCOOPHOI0 6acceiiHa COOpYKeHUs!

Iaomann BogocoopHoro 6acceiina (F=0,24 xm?) HaXOAAT 1O TOMOTpadUIEcKoil KapTe B
TOPU30HTAJISX, OYEPUUBAS €€ M0 BOJOPA3ICIBEHBIM JHHUAM (puc.la).

Omnpenensiem nnuHy jora (L=0,4 kM), u3mepsis 1mo ocu TanbBera (IyHKTUpHas JIMHUSA
puc.la). PaccrosiHue neHTpa TsHKecTH OacceliHa J0 COOPYKEHHUs OTpeNelsieM 10 MIany OacceiiHa
B 3aBHCHMOCTH OT €ro KOH(UTypaIuu:

- npu mpeyeonviom ouepmanuu 6accetna Lo=L/3;

-npu NPAMOY20bHOM O4epmanuu b6accelina, e2o paccmosHue npUMepHo  PasHO NOJOBUHE

onunwl baccetina Lo=L/2;

- NpU NPSMOY20ILHOM O4epmaHuy ¢ eepuiuroi y mpaccul Lo=2L/3.

Cpeanuii yKJI0OH TrJaaBHOTO Jora (ia) ompenensercs MO Pa3HOCTH OTMETOK MEXIY
MOBBIIICHHON TOYKOW JIOTa U MECTOM TIePEeCEUCHUs] BOJIOTOKA TPACCOH JIMHEHHOTO COOPYKEHHS,
KoTOpyto Aensat Ha anuHy jora (L=0,4 xm). CpenHuii yKJIOH TJIaBHOTO JIOT@a BBIpaKaeM B
npomuite (i:=32%0) 1o dopmye (1.1):

HZ _HC
! L

n

i (1.2)
rae: Hr — oTMmeTka Ha rpanuiie BogocOopHoro 6acceifna; He — oTMeTKa Jiora y coopyKeHus
VYKJI0H Jjiora y coopyxeHust (icoop), HEOOXOMUMBIH 11 ONMpPEACTICHUS OBITOBBIX YCIOBHIA

BojioToKa. Ompesiensercss Kak yKJIOH MEXy TouykaMu Ha ydactke anuHoro 300 m (200 M BbImie u

100 HIXKE COOPYKEHUS); MOKHO B3ATh U IPYTUE PACCTOSHUS, HO COOTHOIIIEHUE JOIIKHO OBITh 2 K

. . H,-H
l (Icoop:lS 0/00) HO (1)OpMy.]'Ie (1.2). IC = W (1.2)

['uapaBaruecKue XapakTepPUCTHKU ONPEICISIOTCS Ui TpyObl M Majoro MocTa.
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Puc.1.1 Ilnan Gaccelina cToka.
a) KOHTYp BOJIOCOOpHOTO Oaccelina, 0) Turomnaas 6accelHa.

1.1.2.0npenesieHue pac4eTHOr0 pacxoaa

Pacuer MmakcuMaIbHOTO pacxo/ia JUBHEBbBIX BOJ

MaxkcuManbHBIN pacxo/1 JIMBHEBBIX BOJI OMPEEIIIETCs ISl MOCTa U TPYObl B COOTBETCTBUU
C IUIOUIa/IbI0 BOAOCOOpPHOro OacceiiHa UId KaXIOro COOPYXKEHHUS, KOTOPOE BBIUUCISIETCA C
MOMOILBI0  TOMOTpapuUecKol KapThl, MECTOMOJOXKEHUS COOPYKEHHMsI  ONpejeNnsercs 10
npoI0JbHOMY Mpod 0. Beruncnenue npousBoaat o gopmyie (1.3), koadduirenTs! BXxoasme
B (hOpMYITy OIPENEINISAIOTCS B COOTBETCTBUU C pailOHOM MTPOEKTUPOBAHUS MO TabIMLIaM:

Q:=16,7 *a* F * K¢* a. * ¢, M°/c. (1.3)

raeKs — koadunueHT nepexona OT MHTEHCUBHOCTH JIMBHS YacOBOW  MPOJOJIKUTENBHOCTH K
MHTEHCUBHOCTH JIUBHS PAacuyE€THOU npoaosDKUTeabHOCTH  Tabn. 2[1, c. 211], 3aBucammii ot
JUTHHBI BojiocOopa L u ckopoctu moberanusi BOJIHBI OT HanboJee yIaJeHHON TOYKU BojgocOopa 10
CTBOpa JOPOTU (U1 OOBIYHBIX 3aJ€PHOBAHHBIX MOBEPXHOCTEH OacceiiHa CKOpPOCTh Jo0eraHus
3aBUCHT OT CPEJIHEr0 YKJIOHA JIOTa iy;
aq — MHTEHCUBHOCTH JIMBHS YaCOBOI MPOJOKUTENBHOCTH B 3aBUCUMOCTH OT JIMBHEBOTO pailoHa
(tan6.1);F- momanu BomoTOKA, KMZ); o - Ko3hHUIMEHT MOTEPh CTOKA, 3aBUCAIINK OT BUAA U
XapakTepa MOoBepxHOCTH OacceliHa (Tabm. 3);¢ - KOd(POUIMEHT pEeayKIHH MaKCUMaJIbHOTO
JIMBHEBOTO CTOKA, 3aBUCHT OT IUIOIIAAN BOAOCTOKA, onpeaessercs mo ¢popmyne (1.4):

1
Q=7
Y10*F

Lna paccmampusaemozo npumepa

aq,= 0,8 L Mm/mun (8b10€1€HO HCUPHBIM, KYPCUBOM),

, mpu otom 1 F < 0.1xm2p=1 (1.4)

Ki=5,10;
a=0,85;
o= 0,8;

Q.= 16,7 * 0,81*0,24*5,10*0,85*0,8=1,37 »°/c.
MaxcumanvHulii pacxoo ausHeswvlx 600 cocmasisem Q, =11,3 me/e.



Tabmuna 1.1

WHTEeHCUBHOCTD JIMBHS YacCOBOM IIPOAOJIKUTCIIbHOCTU

Ne BII, %
JIHBHEBOTO 0 | 5 [ 4 | 3 | 2 1 | 03 | o1
paiioHa YacoBast HHTEHCUBHOCTD 01, MM/MUH
1 0,22 0,27 0,29 0,32 0,34 0,40 0.49 0,57
2 0,29 0,36 0,39 0,42 0,45 0,50 0,61 0,75
3 0,29 0,41 0,47 0,52 0,58 0,70 0,95 01,15
4 0,45 0,59 0,64 0,69 0,74 0,90 01,14 1,32
5 0,46 0,62 0,69 0,75 0,82 0,97 1,26 1,48
6 0,49 0,65 0,73 0,81 0,89 1,01 1,46 1,73
7 0,54 0,74 0,82 0,89 0,97 1,15 1,50 1,77
8 0,79 0,98 1,07 1,15 1,24 1,4é 1,78 2.07
9 0,81 1,02 1,11 1,20 1,28 1,48 1,83 2,14
10 0,82 1.11 1,23 1,35 1,46 1,74 2,25 2,65
Tabauma 1.2
Koadduruent nepexoaa oT MHTEHCUBHOCTD JIMBHSI YaCOBOM  MPOJAOKUTEIIBHOCTH
K MHTEHCUBHOCTH JIMBHSI PACYETHON  MPOJIOJHKUTEIBHOCTH, Kt
L, km VKIIOH 1014, i
00001 [ o001 | o001 | o1 | 02 | 03 | 05 | 07
3nauenus ki
0,15 4,25
0,30 2,57 3,86
0,50 1,84 2,76 3,93 5,24
0,75 1,41 2.08 2,97 4,50 5,05
1,0 1,16 1,71 2,53 3,74 4,18 4,50 4,90 5,18
15 0,88 1,30 1,93 2,82 3,15 3,40 3,70 3,90
2,0 0,73 1,07 1,59 2,35 2,64 2,85 3,09 3,27
2,5 0,63 0,92 1,37 12,02 2,26 2,44 2,65 2,80
3,0 0,56 0,82 1,21 1,79 2.0 2,16 2,34 2,49
3,5 0.50 0.74 1.10 1.62 1,81 1,95 2,12 2,31
4,0 0.26 0,68 1.0 1,48 1,65 1,78 1,94 2,11
45 0,42 0,62 0,93 1,37 1,53 1,65 1,78 1,95
5,0 0,40 0,58 0,86 1,27 1,42 1,54 1,67 1,82
6,0 0.35 0,52 0,76 1,13 1,26 1,36 1.48 1,68
7,0 0.32 0,47 0,69 1.02 1,14 1,23 1,33 1,45
8,0 0,29 0,43 0,63 0,93 1.04 1,12 1,22 1,33
9,0 0,7 0,39 0,58 0,86 0,96 1.04 1,13 1,23
10,0 0,25 0,37 0,54 0,80 0,90 0,97 1,05 1,14
11,0 0,23 0,34 0,51 0,75 0,84 0,91 0,98 1,07
12,0 0,22 0,32 0,48 0,71 0,79 0,86 0,93 0,99
13,0 0,21 0,31 0,46 0,67 0,75 0,81 0,88 0,96
14,0 0,20 0,29 0,43 0,64 0,72 0,79 0,84 0,91
15,0 0.19 0,28 0,41 0,61 0,68 0,74 0,80 0,87
20,0 0,16 0,23 0,34 0,50 0,56 0,61 0,69 0,72




Tabnuna 1.3
Koadduuuent noreps cToka, o

Buna 1 xapakTep OBEPXHOCTH Kos¢pduuuent a npu F, km?
<0,1 0,1-10 10-100
ActanbT, ckasa 6e3 TpemuH, 0eTOH 1 1 1
JKUpHOTJIMHUCTBIC TTOYBBI, TAKBIPHI M TAKBIPHIBBIC ITOYBHI 0,80-0,90 0,65-0,95 0,65-0,90
CyrnMHKH, TION30IIBI, TIOA30JMCTBIE W CEphIe JIECHBIC 0,70-0,90 0,55-0,90 0,50-0,75
CYTJIMHKH, CEPO3EMBbI TSHKEIIOCYTIIMHUCTBIC, TYHAPOBBIE U
0OJIOTHBIE ITOYBHI
UepHo3eM OOBIYHBI ¥ IOXKHBIA, CBETJIO-KAIITAHOBHIE 0,55-0,80 0,40-0,75 0,35-0,65
MOYBBI, JIeCC, KapOOHATHBIE MOYBHI, TEMHO-KAIITAHOBbIE
TOYBBI
Cymecu, Oypble © Cepo-Oypble MYCTHIHHO-CTCITHEIC 0,35-0,60 0,20-0,55 0,20-0,45
CYIICCYAHbIC U NTIECYAHBbIC
[ecuanble, rPaBEUCTHIC, PHIXJIBIC KAMCHUCTHIC MOYBI 0,25 0,15-0,20 0,10
O0OBeM CTOKa JTMBHEBBIX BOJI ompezessiercs mo ¢hopmyite (1.5):
* * *
W = 60000 a, F (/7’ M3 (15)
Y Kt
60000*0.81*0.8
W = = 4132°
7/5.1
Pacuer MakcMMaJILHOTO Pacxoa TAJAbIX BOJ
B cootBerctBum ¢ wumHCTpykumeir CH 435-72 «YkazaHus TIO ONpPEICIICHHIO

THIPOJIOTUYECKUX XapaKTEPUCTUK» MAKCUMAJbHBIA pacXoj] TalbIX BOJ OMNpENENSeTcs M0
peaykunonHoi Qopmyine I'TU (I'ocymapcTBeHHBIM THAPOIOTMUECKUH HMHCTUTYT) MO (opmyre
(1.6), kO3pPUIHEHTBI, KOTOPBIC ONPEICISIOTCS B COOTBETCTBHU C PAiOHOM TPOSKTUPOBAHHUS 110
Ta0IUIaM:
* *
0, = Ko hp F
r— n
(1+F)
rae K, — k0od9phuiuenT Apy>XKHOCTU TONoBOAbs (Tabm. 4),[1, c¢. 213]. n — nmoka3arens CTENEHU
3aBUCSIIUN OT penbeda U KIMMAaTUYECKUX YCIOBUN U Ha3Havaembld ( Tabm.1.4), [1, c. 213];

*5,%0, M/c, (1.6)

Ta6muma 1.4
3naueHust KOdPPUIMEHTA PYKHOCTH MOJTOBOIbS
I'eorpaduyecknit 3Havenue | 3HaveHHe I'eorpaduuecknit 3nauenune 3HaveHue
paiioH n Ko paiioH n Ko
Jlecomynoposas 30na 30Ha 3acyuinuenlx cmeneii U noaynycmolHb
Espomneiickas 0,17 0,010-0,006 | 3anamHbrii U 0,35 0,060-0,040
Tepputopust Poccun u enTpanbHblii
Bocrounast Cubups Kazaxcran
3anannas Cubupb 0,25 0,103-0,010 Topnwie pationst
Jlecocmennasn u cmennas 301nbl Ypan 0,15 0.025-0,016
Espomneiickas 0,25 0,020-0,012 Kapnatst 0,15 0,0045
tepputopusi Poccun
Cesepubiii KaBkas 0,25 0,030-0,025 Anrai 0,15 0,0025-0,0015
3anagnas Cubupb 0,25 0,030-0,015 Kamuatka 0,15 0.0010
Caxanux 0,15 0,0014-0,0020

hp — pacdeTHBI#t CIIOI CyMMapHOTO CTOKa, MM 3aJaHHOM BeposiTHOCTH TpeBbiineHus (BIT)

omnpenensercs o Gopmye (7):h p =N *K

ps MM

(7)




rae he— BbICOTacpeHEro MHOTOJIETHETO CJIOS CTOKa, OIpeeisieMas Ha OCHOBE KapThbl
m3onuHui [mpwi. 2; 1, ¢. 214], cocraBneHHol mna OacceiHOB 1iomaaso 6omee 100 KM2 (st
eBporneiickoii yactu Poccun) u 6omee 1000 km? (1715 a3martckoit gactu Poccun).
JInsi MEHBIIMX 3HAYCHWW TUIOMIAJEH BBOAATCS TompaBouyHbie Koddduimenter: 1,1 - mpum
XOJIMUCTOM pelibepe U MIMHUCTHIX MmouBax U 0,9 - mpu miaockoM penbede U MecYaHblX MOYBaX.
[Tpu oco6o0 GombIMX MOTEPSX cTOKa (0OpOBBIE MTeCKH ) BBOAUTCS KOdhdumueHT 0,5 B 3aCyIUIMBBIX
paifonax ms mmomaneit F<3000 km?monpaBounsle  Kod((HUIMEHTH CIeIyeT BBOJUTH COTTIACHO
nanabiM(Tab:. 5), [1, c. 216]

K, — MonynbHBIN KOA(GOUIKMEHT, XapaKTePU3YIONIUNA OTKIOHEHHE PAacueTHOTro 3Ha4eHus he,
npu 3amanHoi BII, 3aBucHT OT mapamMeTpoB KpWUBOW pacmpeneiieHus TaHHBIX HaOI0ICHHMA:
kodpdunuenta Bapuauuu Cy u kodppuimenta acummerpun Cs c10s CTOKA.

Tabmuua 5
[TonpaBounblie k03 duHeHTHIK
Cpennuii cioii cToka, IMonpasounsie ko3pdumuents! K mpu F<3000 km?
CHATBIH C KApThI, MM 10 10-100 100-500 500-1000 1000-3000
Menee 100 3,5 2,3 1,6 1,6 1,0
Or 100 o 150 2,5 1,6 1,4 12 1,0
Or 150-300 15 13 1.2 11 1,0

Koagpgpuyuenm eapuayuu (usmenyusocmu) Cy TOKa3bIBaCT CTENCHb OTKJIOHCHHUS psa
HaOIIO/IEHUH OT €ro CpeJHero 3Ha4eHHsI 32 MHOTOJIETHUM NEPUO/, a CTeNIEHb HECUMMETPUYHOCTH
B paclpeielieHUH TaHHbIX XapakTepu3yercs KodpduimeHToM acummerpuu Cs Ciiost CToka.

3unaueHust hey;Cs; Cy SIBASIOTCSA TpeMsi OCHOBHBIMH IapaMeTpamMH JUIsl XapaKTEPUCTHKU
3aKOHA paclpeieliCHNUs JaHHBIX HAOIOICHUH B ydeTa UX B THAPOJIOTHICCKUX pacueTax.

Koadoumment CyompenensieTcss Ha OCHOBAaHUM KapThl m3oimHMi mpui. 3 [1, c. 215] ¢

ydeToM, 4To i GacceitHOB momanbio F<200 kM? ero 3HadeHHs yMHOMAIOT HA CIIETYIOIIHE

KOA(PUIMEHTHI:
[Lnomap Gacceiina, KM2. . . . . . . 0-50 51-100 101-150 151 -200
Koadduiment ymenpiienus . . .. 1,25 1,20 1,15 1,05

3nadyeHuss Mooy abHBIX Koddduimentos Cy , Cs ompenenstores mo rpadpukam (puc. 2,a) [1, c.
216], B 3aBUCUMOCTH OT CJIEIYIOLIUX MapaMeTPOB:

- koopdunuenta Bapuauuu Cy (paccUUTHIBAETCS MYyTEM YMHOXKEHHS B3ATOTO IO KapTe
mzomuauid Cyh, (ipuit.3) [1, c. 216] Ha 1,25);
pac4eTHON BEPOSATHOCTh IIPEBBIICHHUS P;

- ko3¢p¢unmenta acummerpun Cs, 3HaYEHHE KOTOPOTrO JJisi PAaBHUHHBIX BOJOCOOPOB
npuaIMaroT Cs = 2*Cy, (puc.2,a) st ceBepo-3amana u Cs = 3*Cy (puc. 2,0) 1 CeBEPO-BOCTOKA
Poccun.

01 - KOO(QGOUIUMEHT, yUUTHIBAIONIMN CHIKEHHE PACXOJa B 3aBHCUMOCTH OT  3aJIECEHHOCTH
Oacceiina onpenensiercs o Gopmyne (8):

51= 1-v56*F 6l F, (8)
rie Fxs — mulomanes yacTw BogocOopa, 3aHATON JiecoM MM O0JOTOM (NpU  OTCYTCTBUU

3anecenHocTH Oacceitna 01=1,0),

Y6 — KOI(MOUIMEHT CHIDKEHHsSI CTOKA, Ha3HAuyaeMblii HAa OCHOBAHUU OIBITHBIX JaHHBIX B
3aBHCHUMOCTH OT XapaKTepa MOYBBI M PACTUTEIBHOCTH:

- IIPU TYCTOM Jiece Ha CyIJIMHKax Yxs= 0,06-0,15;

- Ha CyIMecYaHBIX TpyHTax V6= 0,15- 0,20;

- Ha Mep3JbIX rpyHTax Ya6= 0,02- 0,04;

- Ha 6osoTax Y= 0,10- 0,17.
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Puc.1.2. KpuBble MOAYIBHBIX KOA()(OUIIMEHTOB CIOEB CTOKA

05~ KOO(QGULUMEHT, YYUTHIBAIOIMI CHIKCHHE pacxoga B 3aBUCHMOCTH OT
3a0010ueHHOCTH Oacceiina [1, ¢. 213] . Jnst manmeix  BOJOCcOOpOB,

O3CPHOCTH H

0CcOOEHHO TIpH ydYere

03€PHOCTH, KOIPPHUIMEHT Y;,6MOKHO TPUHUMATh PAaBHBIM 1, Tak Kak 00710Ta Ha MajbIx OacceiHax
MOTYT OBITh OCYIICHBI, a JIeC Ha HE3HAYMTENIbHBIX IUIOMIAASX MOXKET OBITh BBIPYOJICH.

Omnpenensiercs o 3HaueHuto P, popmyna (9):

+1;

9)

C2C,

b

/.

W/

/

//’

T

p=5* i +10* ﬁ
100 100
Hanpumep:
oist mpyowl 6 Ceepono6ckoil obaacmu Kr-
K, = 0,016; Q
n=2025
hep = 499 ym
F=0.23 xn? i
Cuwh= 0,40 (no xapme uzonunuil kKodghguyuenma '
sapuayuu);
Ilo puc.8 onpeoenum  Cy=0,50-1,25=0,625; _
Cs=2-Cy=1,25 (Onsa pasHunnoco sodocbopa); 3
K,=3,78 (no puc. 8); " -
hy= 120-1,1= 1323m 378
Toeoa, maxcumanbHwulll pacxod Mavlx 800 3
K,-h,-F
Q, =——2—-5,-5, =
@a+m"
I
_0016-499-0.23 ) 1 4 _1,7407 /¢ 0

(1+0,23)°*

pacxony.
Hanpumep :

0.5 10125 (.

Puc. I'pagux pacnpedenenus kosgpuyuenmos
sapuayuy u acummempuu (011 npumepa)
B xadecTBe pacueTHOro pacxoja IPUHUMAETCS HAaUOOJIBIIUN PACcXO/] 0 MAaKCUMATBLHOMY

B nawem npumepe Haubonbuum A615emcs pacxod ausHesvix 600 Q, = 11,3 m/c, eco u

npunumaemcs 01 OanvHeiuux pacuemos - Quace=11,3m%/c



1.1.3. PacueT oTBepcTUS TPYObI NPH AKKYMYJISILMH BO/bI Nlepe/l COOPYKeHUEeM

Bona, mocrynaromas B €IMHUIYy BpPEMEHH K BOJONPONYCKHOMY COOPYKEHHUIO C
BOoZ0CcOOpHOro OacceifHa, YaCTUYHO MPOXOJIUT Yepe3 COOPYKEHHS, a YACTUYHO 3aJ[eP>KUBAETCS
(akkymMynupyeTcs) epel HUM, B Pe3yJIbTaTe €ro Mepe]l HACKIIbI0 00pa3yeTcs Mpy/l, MOBBIMIASTCS
YPOBEHB BOJIBI IpeJT coopykeHueM (puc.l.3).

AKKYMYJSIIHIO CTOKALEJIeC000PA3HO YYHTHIBATH.

- P YCTPOMCTBE MAaJIbIX MCKYCCTBEHHBIX BOJIOMPOIYCKHBIX COOPYXEHHI Ha pPaBHUHHBIX
BOJIOTOKAX, MMCIOIIUX CPABHUTEIHLHO HIMPOKUE Pa3IMBBI BBICOKHX BOJ, Pa3BAIKCTBIC pycia U
JI01a 11 BogocOopHoro 6acceiina g0 10-12 KM

- npu ykiaoHax jioros a0 0.005;

- IpU BO3MOXKHOCTH YMEHBILIEHUSI OTBEPCTUS COOPYKEHHsSI 32 CUET YMEHBIICHHS

pacueTHBIX BEIMYUH pacdeToB Bojbl Ha 20%

AKKyMyJIs1Hs (HaKOIJICHHE) BOJBI IIepe]] HCKYyCCTBEHHBIM coopyskenueM (MC) mo3BomsieT 3a
MPOCKTHPOBATh TPYOy WIJIM MaJlblii MOCT C MEHBIIUM OTBEPCTHEM U TEM CaMbIM COKPATHTh
3aTpaThl Ha €ro co3iaHue. B 3ToM cimyyae pacxoj BOJBI, KOTOPBIA MOXKET MpPOMYCTUTh
HCKYCCTBEHHOE CoOpykeHUE Qcop<Qp. max ¥ TIEPE]T COOPYKCHHEM HAYMHAET 00Pa30BBIBATH MIPYI.

Coznanue mpyna nepes COOpPYKEHHEM MOXKET MPUBECTH K CYHIECTBEHHOMY YMEHBIICHHIO
HanOOJIBIIETO PACXOa BOBI, MPOXOASIICH Yepe3 COOPYyKEHHE.

[To cTpouTeNbHBIM HOPMaM IIPU HOPMAJIBbHBIX YCIOBUSX AKCIUTyaTallMH JIOMYyCKaeTcsl oolee

CHIDKCHHE PACXOJIOB MaKCHMaJIbHO B TPH pasa, T.C. PACUCTHBIA PacXoa Ui COOPYKEHHUsS He
JOJKEeH OBITh MeHbIIIe, 4eM 3% OT pacueTHOro pacxoja ¢ Bojocbopa.

L Yerpoitcreo npyaa nepen HC

+ -

h J ¥
Y MEHBIIEHHE T e YeennueHne
orseperia HC HAMOPA BOJLI HACKIMH BOI06 T L

‘ FATOMITEHHA
Yeenuuenue
CEOpOCTEH
NOTOKA
¥ v ¥ ¥

VMeHsICHHE JATpAT Veennuenue JATPAT Ha ¥YKPETINSHHE OTROCOE HACEINEH B Pycna, Ha

Ha cozganne HC CTPOHTENECTEO BOJOHANPARIMIONINE YCTPOHCTE,
NPOTHEORHIETPAIHOHHEIX FKPAHOE

Puc.1.3. IlocnencTBus ycTpoHCTBa MpyAa Hepe HCKYCCTBEHHBIM COOPYXEHUEM

AKKYMYJISIIHMIO CTOKA He YYUTHIBAIOT:

- NIPY pacdyeTax OTBEPCTUH CPETHUX U OOJBIINX MOCTOB;

- IpU TMPOXOJE TPACCHl Y HACEIEHHBIX MYHKTOB U MO LIEHHBIM YTOAbSM, 3aTOIUICHUE
KOTOPBIX OIEPTHIMU BOAAMH TIOJIOBOININ HE JOMYCTHMO;

IPU y3KUX, COCPEIOTOYCHHBIX U 0€3MOMMEHHBIX pyCliaX BOAOTOKOB, B TOM YHCIE MPU
yCTpoiicTBe TpyO MajbIX OTBEPCTHI, Ha KaHABaX C 3aryIyOJICHHBIM PYCIIOM;

- IpY IPOEKTUPOBAHUH JKEJIe300€TOHHBIX TpyO nuamerpom 0,75 M.
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Kak mpaBuio,pacxod c¢ yuemom axKymynauyuu 600vl neped COOPYMHCeHUIl Onpeoensiiom
MOJIbKO 0714 TIUBHEB020 CIMOKA.

[Tocie TOro, Kak ompeneneH MaKCUMaJIbHBIA pacxoll, HEOOXOAWMO BBIOpPaTh THII
BOJONPONYCKHOI0 COOPY>KEeHHS, HCXO/I51 U3 CJIeAYIOLIUX OCHOBHBIX YCJOBHIi:

- HAOEHCHOCMb U 0071208€4YHOCb COOPYHCEHUS 8 IKCNILYAMAYUL;

- MUHUMATBHASL CMOUMOCHb COOPYHCEHUSL,

- obecneyeHHOCMb 800ONPONYCKHOU CNOCOOHOCTU,

- MUHUMANBHASL 8b1COMA HACLINU,

- MUHUMATBHBIN CPOK CIMPOUMENLCMEA 00PO2,

- Haauuue HeobXxoOUMbLX Pecypcos;

- MAKCUMANbHAS YHUDUKAYUSA PAZMEPO8 U OMEePCMUL.

[lepBocTeneHHOE 3HAUYEHUE MMEET HAJAEKHOCTh U JOJTOBEYHOCTh COOPY)KEHHUS B
9KCIUTyaTaliy TP MUHUMAJIbHON CTOMMOCTH CTPOUTENIBCTBA.

[Ipy MpPOEKTUPOBAHUU MAJIBIX BOJOIPOITYCKHBIX COOPYKEHHMH BO BCEX CIydasx CleayeT
CTPEMUTHCS K YCTPOUCTBY TPYO B IMEPBYIO OUYEPEIb KPYIIIBIX OJHOOYKOBBIX 1 MHOTOOYKOBBIX, KaK
HauMeHee TPYJOEMKHUX B CTPOUTEIHCTBE.

[Tpu paBHO¥M NPOMYCKHON CIIOCOOHOCTU TPYObI OOBIYHO JIELIEBJIE MOCTOB, TPEOYIOT MEHbIIIE
MaTtepuanoB. TpyObl MMEIOT €lle U TO MPEUMYIIECTBO, YTO MPU UX MPUMEHEHHH COXPaHSIETCS
HETPEPHIBHOCTH 3eMJITHOTO TIOJIOTHA U TIOBBIIIAETCS 0€30MaCHOCTD JBM)KEHUS HA JOPOTe.

[ToaToMy B TalbBerax ¢ MaJIbIMH pacxolaMH BObI JKEJIaTeNbHO YKJIAAbIBaTh TPYOBI, 3a
UCKJIIOYEHHEM TeX CIy4daB, KOTJa COOpPY)KEHHE BO3BOIAT Ha OO0JI0OTe WM Ha BOJOTOKE C
MOCTOSIHHBIM PacxXo/0B BOJAbI 3UMOI. Ha MOCTOSHHBIX BOJIOTOKAX TPYObl MOXKHO MPUMEHSTH MPU
OTCYTCTBUHM HAJETHBIX SIBJICHHUI, B KIMMAaTUYECKUX PallOHaX C SHBApPCKOW M30TEPMOM HE HMXKE
13°C, T.e. B I0)KHBIX pailoHax CTpaHbl.

TpyObl B SKCIUTyaTaliiMl NTPEANOYTHUTENIFHEE 10 CPAaBHEHHIO C MOCTaMH OCOOCHHO Ha
y4acTKax JOPOTH C BOTHYTHIM mpoduieM. [Ipu Hamuuuu negoxoja Wid KOpuexoja IpUMEHEHHe
TpyO HE OMyCKaeTcs.

[Tpu mepecedennn TyOOKUX Y3KHUX TalIbBErOB OBPAroB ILI€JIECOOOpa3Hbl HAMOPHBIE TPYOHI,
T.K. 3HAYUTEJIHHOE MOBBIIIEHUE TOPU30HTA BOJOTOKA HE BBI30BET 3aTOIUICHUE OIU3JIEekKAIINX
HACEJICHHBIX MyHKTOB U TOJIE3HBIX yroJWi, HE MPUBEAET K HEOOXOJUMOCTH BBICOKMX HACHINH Ha
OombmioM TPOTsDKEHUH. [Ipy MeNKMX TaibBerax C TOJOTMMH CKJIOHAMH MPEANOYTHTEIbHEES
Oe3HamnopHbIe U TOJTYHANOPHBIE TPYOBI, HE BBHI3BIBAIOIINE 3HAUUTEIHHOTO YBEITHUEHUS BBICOTHI
Haceiny. [TompoOHee o pexrMe IpOoTeKaHus BOJIBI B TpyOaxX CKa3aHO BHIIIE.

Jlns BBISBICHHUS ONTHMAJIbHOTO BapHaHTa CTPOHUTENHCTBA BOJOMPOITYCKHOTO COOPY>KEHUS
MIPOU3BOIUTCS pacyeT HECKOJIBKUX BAPHAHTOB KPYTJIBIX TPYO, B TOM YHCIIE IBYXOUKOBBIX, C IIEITTHIO
WX JaTbHEHIero CpaBHEHU 1 BbIOOpa Hanboiee palroHaIbHOTO.

Ecnmu B KadecTBe pacdyeTHOro pacxoja MPHHAT MaKCUMAIIbHBIA pacxo]l JMBHEBBIX BOJ,
pacdeTr OTBEpCTHUsl TPYOBI BEACTCS ¢ YIETOM aKKyMYJISIIIMH M TTPOU3BOIUTCS Tpad0aHaTUTHISCKIM
Crocooom.

B mnonepeunoMm mnpoduie BoaocOOpHBIH OacceiiH OOBIYHO MOJETUPYETCS TPEyroJbHOU
dhopmoii ¢ korduImeHTaMu 3aM0KeHUs CKIOHOB 1: m1 u 1: my (puc.l.4). Eme ogun mokasarensb,
XapaKkTepu3yoIuil o0beMHbIe TapaMeTpsl Oacceiina, — koadduuneHT GopMsl jora.

J1s ydeTa akKyMYJISIIIUH HEOOXOAUMO OIIPEIEINTH:

1) mo xxuBomy ceuenuto (puc.1.4,6) Bwrumciasercs koddduuueHt Gopmsl jora o dopmyse
(1.10)

K= m-l +m, (10)

H
my+my = + (1)
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rae: |1 u |2 - paccrosiHus, onpenensemMple O NPOIOIBHOMY MPOMUIIIO OT JIHA JIOTa JI0 TOYKHU C
MaKCUMaJIbHOMOTMETKOW BIpaBo U BiIeBO.H1 u Hz - MakcuManbHble OTMETKU IO BEpXHEMY
Kpato jora, Ho— oTmerka aHa jora

. ime
& 7

— I -
) e - - ~

Ommemxu |s - o > o
h -5 - - ::

I o - 3 -
\ L:my Dacemonn ud 77, T
Ruxem { 2 3 1 <
1 .
4a. 'eomeTpuyeckast MOJIETb JIOTa Puc.46. XKuoe ceuenue nora

s nocrpoeHusi rpaguka NPSIMOH  AKKYMYJSIHMHM  HAXOAST COOTHOIIECHHUS s
MIEPBOTO OTPEe3Ka MPSIMOI aKKYMYJISIIHH.

[lonoxkenue mnepBOH TOUKU ONPEAEHSAOT MO cooTHomeHHo 0,62xQ UOTKIaABIBAIOT Ha
rpaduke NpormyckHo# cnocoOHOCTH TpyO (Ha ocu abcuuce).

BTopyto Touky mepBOro oTrpes3ka OmpeessioT Mo cooTHomeHnoW/a HOTKIaAbIBAlOT Ha
rpaduke NponmycKHOM crmocooHocTH TPYO (HAa OCH OpJIMHAT).

CooTHoleHre A1 BTOPOro OTpe3Ka NPSIMOM aKKyMyJISIUM  HaXOJAT MOJIOKEHHE TOUKHU 3,
KOTOpPOE COOTBETCTBYET 3HaueHUI0 Q; , OTIOKEHHOMY Ha rpaduke MpOIyCKHOW CIIOCOOHOCTH
TpyO (Ha ocu abciucce).

[lonoxxenne 4 TOUKM MHpPSIMONW AKKYMYJSILIUK BTOPOTO OTpe3Ka NPSAMON aKKyMYJISLUU
ompeaensitor  mo cootHomenuto  0,7W/a , 3HadeHHe KOTOPOTO OTKIAIbIBAIOT Ha Trpaduxe
MPOMYCKHOM CIOCOOHOCTH TPYO (Ha OCHU OpMHAT).

3areM Ha rpaduke MPOMyCKHONW CIIOCOOHOCTH KpPYTJIbIX TPYO (pHUC.4) ONMpenensoT pacxon ¢
YYETOM aKKyMYJISIIAU U TTOATIOP BOJIBI IEpea TpyOaMu.

Ha rpaduke (puc. 5) 3amaHbl KpuBble A JKene300eTOHHbIX TpyO nuamerpa 1,0, 1,25, 1,5.I1o
TIOMyYeHHBIM KOOPAMHATaM cTporM jomanble muann Q = f (H?) oTmensHO A 0/1HO - M ABYXOUKOBBIX
TpYyO, COEAMHSISI BEpXHUE YAaCTH MEPECEKaeMbIX OTPE3KOB.

Touku nepecedeHust ITUX JIMHUNA C KPUBBIMU MPOITYCKHON CIOCOOHOCTU ONPEAEIISIOT 3HAUeHNE
pacxozia BOJIbl, MPOXOIAIIETO Yepe3 COOPYKEHIE, U COOTBETCTBYIOIIEE eMy 3Hauenue He,

Bhruncrsis KyOudeckuit kopens u3 HE, momyuaem nosmop H.

[Nomp3ysick TpadMKOM  OINPENENSIOT MAaKCHMAIBHBIM PAacXoll C yY4eTOM aKKyMYIISIIUH, KOTOPBIA
MO>XKET MPOITYCTUTH TpyOa.

Jlnametpsl  TpyO OIPENEISIIOTCS Takke MO TpaduKy, U Ui KKIOW TPyObl OIpeerseTcs
MaKCHUMaJIbHBIA pacxo/1. THUIl BXOJHOTO OrojI0BKa, MOAMNOP U CKOPOCTh TEUEHHsI BOBI ONPEAEIIIOTCS
C TOMOIIEI0 Ta0IuIl (Tad. 5,6)

Ecin B kadecTBe pacu€THOrO pacxoja NMPHUHAT MAaKCUMAIbHBIM pacxoj] TalbIX BOJ, PacyéT
oTBepcTHs TpyObl Benercss Oe3 ydéra akKyMyJsIMA C OINpeNelIeHHeM BeMW4YuHbI moamopa H
HEIIOCPE/ICTBEHHO C rpaduKa MPOITyCKHOM criocoOHOCTH TpYO (puc. 5,6).

['eomeTpuueckre pa3Mepbl KPYIIIbIX U MPSMOYTOJIbHBIX TPYO mpuBeaeHs! (Tad. 8-9)

Hanpumep:
s Ceeponosckotl obracmu
Koopounamwi 0111 nocmpoenus eepxnezo ompesxa:
1-2 mouxa: H*=0; Q=Q,:0,62=4,35-0,62=2,7m°/c;
2-51 mouka: H*=a, onpedensemcs no gpopmyne (42); 0=0;
. 6-0,017-4571 _0,18 P
27 +57
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Koopounamet 0ns nocmpoenus Husxche2o ompesxa:
3-s mouka: H*=0: Q:Qﬂ=4,35m3/c;
4-53 mouxa: H*=0,7-a=0,7-0,18=0,13m%; Q=0.

H3, M3
s
i g
I3 3
20 4 s
b/’/
10
0,18 i
0,139 2 27 4 435 6 8 Q, M*/cek

Puc. I'pagpux nponyckrnou cnocobrocmu Kpyenvlx stcene306emonuvix mpyo (0s npumepa)

B TunoBbix mpoekrax pa3pabOTaHbI

PSIMOYTOJTb-

HBIX TPYO CO CIEIYIONIUMHU pa3MepaMu OTBEPCTHS B CBETY:
- Kpyriasle Tpyos! auamerpom: 0,5; 0,75; 1,0; 1,25; 1,5 1 2,0 m.
- MpsSMOYTOJIbHBIE TPYOHI (mMpuHa b x BeicoTa h): 2,0 x 2,0; 2,5 x 2,0; 3,0 x 2,5; 4,0 x 2,5.

Jlis TUMOBBIX TPYO MMEIOTCS TaONUIbI MPOMYCKHOW CIMOCOOHOCTH, B KOTOPBIX MPHUBEICHBI
3Ha4YeHHsI COPOCHOTO Pacxo0/ia U COOTBETCTBYIOIINE €My HAIOPhI BOJIBI B TPYOE.

Jns HectaHmapTHBIX TpyO, a Takke TpyO, YCTaHOBJIEHHBIX HA KOCOTOpe, HEOOXOANMO
MIPOBOINTH WHIUBUIYATbHBIC PACUYCTHI.

Kpyrsie TpyObl ¢ MalbIMH OTBEPCTUSMH YaCTO 3aCOPSIOTCS UITU 3aUJIHBAIOTCS, IOATOMY CITy4au
Ha3HAYCHUS MUHAUMAJILHBIX Pa3MEPOB OTBEPCTHH PETIIaMEHTHPYIOTCS CTPOUTEILHBIMH HOPMaMHU.

KOHCTPYKLIUU  KeNe300€TOHHBIX  KPYTJIBIX |

Tab6mumna 5
Hasznayenue nuamMeTpoB OTBEPCTHI KPYTIIBIX TPYO
Huametp, m Kareropus noporu JmmHa TpyOBI, M JononHuTenbHbIE
YCIIOBHS
0,5 Cre3npt [pu ycrpoiicTee B
npezenax Tpyobt
OBICTPOTOKA C YKIIOHOM
nHa He MeHee 10%o, 1
OTPAXKJICHUI Ha BXOJIE
0,75 Cre3 el Mo 15 Cpennsas TemmepaTypa
v,V HapyKHOT'0 BO3AyXa
1,0 -V Ho 20 HanboJree X0JI0THOM
1,25 -V 20 M u 6oiee MSATHTHEBKU 00eCTICUeH-
HOCThIO 0,92 Bhime -40C°
15 -V 20 M u Oonee OrpaHu4eHui HeT
2,0
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Tabmumabl IpomyckHast criocOOHOCTB MPSMOYTOIBHBIX TPYO C 00TEKaeMBbIMH Or'OJIOBKAMH

Bricora TpyOBbI, #

Pacxon Q 1,00 1,40 1,80 2,00 2,20 2,40 2,60
Ha | mor.m.,
Kkyo.m./cex.| H v H Vv H Vv H v H v H Vv H Vv
3,0 151 | 30 | 1,52 [3.1
3,5 1,69 | 33 | 1,69 33 1,69 | 33
4,0 1,90 | 40 | 1,86 |34 184 | 34
4,5 2,14 | 45 | 2,00 [35 200 | 35
5,0 241 | 50 | 2,20 [37 214 | 36
5,5 271 | 55 | 240 | 39 | 2,30 | 3,8
6,0 303 | 60 | 260 | 43 | 244 | 39 | 244 | 39
6,5 339 | 65 | 272 | 46 | 258 | 40 | 258 | 4,0
7.0 377 | 7,0 | 290 | 51 | 270 | 41 | 270 | 41 | 2,70 | 41
7,5 421 | 75 | 320 | 56 | 285 | 42 | 285 | 42 | 285 | 42 | 2,85 | 42
8,0 465 | 80 | 340 | 57 | 298| 43 | 298| 43 | 298 | 43 | 298 | 43 (298| 43
9,0 563 | 90 | 395 | 64 |328| 50 |322| 44 | 322 44 | 322 44 |322| 4,4
10 671 | 10 | 445 | 72 | 355 | 55 | 346 | 46 | 346 | 46 | 3,46 | 46 |3,46| 4,6
11 792 | 11 |515| 78 | 391 | 61 |[371| 55 | 3,68 | 47 | 3,68 | 47 [368] 47
12 925 | 12 | 595 | 86 | 432 | 6,7 | 409 | 60 | 388 | 54 | 388 | 49 |3,88] 4,9
13 660 | 92 | 475 | 7,2 | 439 | 65 | 416 | 59 | 410 | 50 |4,10]| 5,0
14 735 | 10 | 522 | 78 | 475 | 70 | 449 | 6,4 | 432 | 58 |4,30] 5,2
15 820 | 10 | 574 | 83 |522| 75 | 482 | 68 | 460 | 62 |452]| 53
16 900 | 11 | 627 | 89 |566| 80 | 519 | 7.3 | 490 | 67 |473| 6,1
17 100 | 11 | 685 | 95 | 614 | 85 | 568 | 7,7 | 524 | 7,1 |500] 6,5
18 11,0 | 12 | 745 | 100 | 6,64 | 90 | 598 | 82 | 558 | 7,5 530/ 6,9
19 120 | 13 | 800 | 100 | 716 | 95 | 6,41 | 86 | 593 | 7.9 |560]| 7,3
20 8,80 | 11,0 | 7,71 | 10,0 | 6,86 | 9,1 | 6,32 | 83 |5,93] 7,7
21 9,50 | 12,0 | 8,30 | 10,0 | 7,38 | 95 | 6,73 | 8,7 |6,28] 8,1
22 10,3 | 120 | 891 | 110 | 7,87 | 10 | 7,14 | 9,1 |6,63| 85
23 9,54 | 11,0 | 8,40 | 11 | 757 | 9,6 |7,00]| 8,8
24 10,2 | 120 | 8,95 | 11 | 8,05 | 10,0 |7,40] 9,2
25 10,9 | 120 | 950 | 11 | 852 | 10,0 |7,80| 9,6
26 8,21 10,0
27 8,66 | 10,0
28
29
30

16




IIpomyckHas CHOCOOHOCTb KPYTIIBIX 5KeIe300eTOHHBIX TPy (B M>/cek)

Tabmauma 7

S d=0,75m | d=1,0 m d=1,25m d=1,5m d=2,0 m S
= § TwuI BXOZHOTO OrOJIOBKA = §
S = | I | I | I | I 5=
A H| v | H]|v| H|V|H|Vv|H|v|H/]|V H v H|{v|H]|v| &
0,4 061/1,7/055/16/051/16(051(15|0,47|15| 0,48 | 1,5 0,42 15 1045(115/0,38|15| 04
0,6 0,79/19/|0,70/18|064/18(062(1,7|057|1,7| 0,60 | 1,7 0,56 1,7 1055/116/049|16| 0,6
0,8 1,00(29(0,8212,0(0,76(2,0/0,73|1,8/0,67(1,8| 0,69 | 1,8 0,64 1,8 |067|1,7/061|1,7| 0,8
0,9 1,17(3,1/0,88|20(081({20/0,76|1,9(0,71/19| 0,74 | 1,8 0,68 18 1069/18/065/1,8| 0,9
1,0 1,33(35(09412,1(086(2,1/0,82|1,9(0,75/1,9| 0,78 | 1,9 0,72 19 10,73/18/068(1,8| 1,0
1,1 151(38(100|22(091({2,2/0,86|2,0(0,79(2,0| 0,82 | 1,9 0,76 19 10,72119/0,72119| 11
1,2 1,72 14,2(1,06|2,3(0,96(2,3/0912,1(0,84(2,1| 0,87 | 2,0 0,80 20 1081(19/0,75|119| 1,2
14 21914911,17(25(1,06(2,5|1,00|2,2{092(2,2| 0,93 | 2,1 0,87 21 108920082120 1,4
1,6 269 (56|137(34(1,14|2,6|1,09|2,3/1,00(2,3| 1,00 | 2,2 0,93 22 10932108721 1,6
1,8 15913,711,23/26|1,16|2,4(1,07(2,4| 1,08 | 2,2 1,00 22 1099(2,1/092|21| 1,8
2,0 1,8014,1(1,32(2,7|11,26|25(1,13[25| 1,15 | 2,3 1,07 2,3 1,05(2,2(0,97 (22| 2,0
2,2 204146|1,47(128(1,33(2,6|1,21(|26| 1,21 |24 1,12 2,4 1,1112,2(1,02(2,2| 22
2,5 247(51(158(3,2/1,43(2,8{1,31({2,8| 1,30 |25 1,20 2,5 1,1912,3(1,10(2,3| 25
3,0 1,82138(1,86(3,8{1,45(29| 1,47 | 2,7 1,33 2,7 1,3012,4(1,21(2,4| 3,0
3,5 2,1414512,24146|160|3,1| 1,63 |29 1,48 2,9 1,41126(1,31(26| 35
4,0 247151|2,66|52|184|3,2| 1,75 | 3,1 1,60 3,1 15312,7(1,43(2,7| 4,0
45 2,87|57]3,26|59|1,98|3,7| 2,07 | 4,2 1,71 3,2 165(28(153(2,8| 45
50 2,17(14,0] 2,38 | 4,6 1,83 3,3 1,75129(161(29| 5,0
55 23745 2,67 | 50 1,95 3,4 1,86(3,0(1,71(3,0| 55
6,0 25848299 | 55 2,09 36 |1,97|31]179|31] 60
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npojaoInKeHue Tabm. 7

6,5 2,82 52 3,32 59 2,27 2,06/3,2/1,88|3,2| 6,5
7,0 3,09 5,7 2,40 4,0/12,16(3,3|1,973,3| 7,0
7,5 3,34 6,1 2,52 4,212,26|3,4|2,073,4| 7,5
8,0 2,64 45|2,34|3,6/2,08|3,6| 8,0
8,5 2,79 4,812,38(3,6/2,18|3,6| 8,5
9,0 2,93 51[2,06(4,6|2,29|3,7| 9,0
3,10 5,412,86(4,9|2,36|3,7| 9,5

3,29 5,6|3,07(5,1|2,4413,8|10,0

3,68 6,2|3,46(5,6|2,62(3,9|11,0

3,83|6,1|2,74|4,0/12,0

2,96(4,1113,0

3,10(4,4114,0

3,28(4,7(15,0

3,40(5,0(16,0

3,60(5,4(17,0

3,80(5,7(18,0

4,0416,0{19,0

[Mpumedanwust: 1. OronoBku TpyO: I - HeoOTekaeMbie opTanbHble (1pu d = 0,75 M) u pactpyOnsle (ipu d = 1-2 M);

Il — oOTexaembie

2. BrImiie 4epThI JaHHBIE I pacyueTa Ipyu 0e3HAIOPHOM PEXUME C 3allacoM Ha BBIXoJie 1/4 BBICOTHI TpyOBI, HO He Ooiee 0,25 M;

HWKE YEPTHI - IIPU YPE3BbIYANHBIX YCIOBUSIX IKCILTYaTAlMH, T.€. IIPU NOJyHAIIOPHOM pexuMe U [ Tune orosoBka niu HannopHoM H II ture oronoska.

3. Bricota H nana B M, cCKOpocTb,V - M/C

18



1.1.4.0npenesieHue pe:kuma padoTsl TPyO

B 3aBucumocTH OT yCIOBUS POTEKAHUSI BOJIBI B TPYOaxX MOT'YT ObITh IPUHATHI TPH PEKUMA:
Oe3HanopHblil, NOIYHANOPHBI U HANOPHDIIL.

Puc.7. Buapl pexxuMoB paboTHI TPYO

be3nanopnwuit pestcumycranaBiuBaeTcs B TOM Cilydae, eciu TpyOa paboTaeT Ha BXOJIE KaK
CBOOO/IHBII BOJIOCIIMB C IIUPOKUM ITOPOToM (puc. 8).
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Puc.8 . Cxema 6e3HanopHOro pexuma Te4eHus:
H — nanop Boas! nepen Tpy0Ooii, he — rimyOuHa noToka B cxaToM c€4eHMH, h — BbicoTa
TPYOBI B CBETY, heux— ITyOMHA OTOKA Ha BBIXOAE U3 TPYObI, Huac— BBICOTA HACHINH,
hs — rmyOrHa MOTOKa B OBITOBOM COCTOSIHUH, B — IIMpHHA 3eMJISIHOTO TIOJIOTHA

OrtBepcTust 6e3HANOPHBIX TPYO paCCUMTHIBAIOT 110 AOITYCKAEMOMY 3aIlOJIHEHHUIO ITPU BXOJIE,
YCTaHABIMBAEMOMY TEXHHYECKIUMH YCIIOBUSMH.

OO6bryno mpuHuMaetcs ipu H <1,2 * h - Ge3HanopHblii peskiM paboTHl,

rae hy- Beicora (imamerp) TpyOsbl. [1pu kpyribix Tpyoax hr=d.

UToOBl YBENUYHUTH JUAMA30H peau3allii JAaHHOTO PeXHMa, YCTPAaUBAIOT MOBBIIIICHHOE
BXOJI HOE 3BCHO y MPSAMOYTOJNBHBIX TPYyO WIIM KOHHUYECKOE 3BEHO — Y KPYIIBIX TpPYO.
besnamopublii  pexkuM ynoOeH B OKCIUTyaTallH, T.K. OOECIeYnBaeT BO3MOXHOCTh
MPOILIBIBAHUS Yepe3 TPyOy HEKPYITHBIX MPEIMETOB.

be3HanopHbIil pexxuM HaOJFo1aeTCs B O0BIYHBIX BXOAHBIX orojioBkax turl - H <1,2 * hr,

a B oorexkaeMbix -tun Il - H<1,4* hr.

B cBs3u ¢ Tem, YTO B MpaKTHKE JOPOKHOTO CTPOUTEIILCTBA MIMPOKO MPHMEHSIOTCS
TUTOBBIE TPYObI YCTAaHOBJICHHBIX Pa3MEPOB, U3rOTABIUBACMbIE HHIYCTPHUAILHBIMUA METOAAMH,
Ha3HAYCHHE COOTBETCTBYIONIMX CEUCHHU TPYO MOXET OBITh MPOW3BEICHO IO TPOITYCKHOMN
cnocoOHocTH TpyObl. [TosTOMy auamerp TpyObl M THUN OrOJOBKAa MOXKHO OIPENEIUTH IO
tabsme mpui. 3 [1, c. 221] (ta6:.7-8).

C yBenuueHHWEM Haropa BOJBI MPOUCXOIUT TEPEeXo] OT OE3HAMOPHOTO pEeKUMa
TCYCHHSI K HoJiyHanopuomy. IIpy 3TOM TNpONMyCKHAas CIHOCOOHOCTh TPYyOBI BO3pacTaecT.
[TonmyHanopHbIN peKUM TCUSHHSI peau3yeTcsl B TOM ciydae, kornal,2 h <H< 1,4 h.
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[Ipu sTOM BXOIHOE OTBEpCTHE 3aTOIUIEHO, T.€. Ha BXoJe Tpyba paboTaeT MOJIHBIM
CCUeHWEeM, HO Ha  OCTAJbHOM  MPOTSHKEHWH  TMOTOK  UMEET  CBOOOJHYIO
noBepxHocTh(puc.9).IlonyHanopHbIi peXuM BO3HHKAET MPH MOPTAIBHBIX M PACTPYOHBIX
orosioBkax (puc.10).

j ;////// 77 //

T AN
Ty ||
\\\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\‘%\\\\\‘ﬁ\\?

Puc.9. Cxema noayHarnopHoOro pexuma Te4eHHUs

Sl

Puc. 10. Buabl oronoBkoB: MOpTaibHbIA — clipaBa, pacTpyOHBIN — ciieBa

[TonyHanopHblii peXUMOBIBaeT B OOBIYHBIX BXOIHBIX OTOJIOBKaX IPH 3aTOIUIEHHOM
BXOJJHOM ceueHuu TpyOwrl. B mpenenax TpyObl MOTOK HMeeT CBOOOJIHYIO IMOBEPXHOCTH,
rmyouHa BOJBI B TpyOe IOCNEe CKaThsd IOTOKa Ha BBIXOJE YCTAHABIMBAECTCS MEHBIIIE
kputrdecko he =Y. hrt rae xoaddumment cxarusy, pasen 0,601 mpsMoyroiabHeiX u 0,65

JUISL KPYTIIBIX TPYO.

Hanopnutii pexrcum(puc. 11) ycraHaiauBaeTcs py CelMaNIbHON 00TekaeMol hopme
BXOJIHOT'O OTOJIOBKA M TIpH TTyOuHe moka nepe tpyooit H >1,4 * ht. B atom cityuae
3aIroJHeHNE TPYObl Ha BCEM MPOTSHKEHUU TIOTHOE.

B8
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Puc.11. Cxema nonyHanopHoro pexxuma T€4eHUs

IIpu BbIOOpe pexuMa pabOTHl TPyObl HEOOXOIUMO YUYHTBHIBATh, YTO Hamboiee
YAOOHBIM JUISL DKCIUTyaTallud  SIBJISIETCS OC3HAMOPHBIA PEXKUM, O00ECTICUHBAFOIINIA
BO3MO)KHOCTb IPOIUIBIBAHUS Yepe3 TPYyOy HEKPYITHBIX IPEIMETOB.
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Pesxum paboTs! TpyOBI ompeiensieTcst 1o cooTHOmeHu 0 H/Ngx,

rae  hgx — BbICOTa BXOIHOIO 3BeHA TPYOBI, MpuHUMaeMast (tabm. 8,9) .
Bogormporyckuabie TpyOBI ClieIyeT MPOEKTHPOBaTh, KAaK MPaBUJIO, Ha OE3HAMOPHBINA

peXUM pabOTHI.

ITonyHanopHslii U HAIIOPHBIM PEXUMBI JOIIYCKAETCA NpEeNyCMaTpUBaTh AJI IPOITYCKa

paCLIéTHOl"O MAaKCUMAJIBHOT'O pacXoJia BOAbI.
HCIIOJIb30BaHUA

B cayuae

IIpelyCMaTpUBaTh:
- (hyHIITaMEHTBHI 1101 OTOJIOBKAMU U 3BEHBSIMH TPYO;

- MPOTUBOGUIIBTPAIIMOHHBIC YKPaHbI (ITPU HEOOXOIUMOCTH);

HallOpHOTO Y IIOJYHAIlOPHOTO PEXHMOB  CIEIYET

- CIICHHAJIBHBIC BXOAHBIC OT'OJIOBKH,
- o0ecrieueHue BOAOHCTIPOHHUIAEMOCTH HIBOB MCXKIAY TOpLHaMH 3BE€HBCB U CCKIHUAMU

(byHIaMEHTOB;

- HAJeXKHOE VYKpeIUIEHHE pycla;

¢bubTpanum.

YCTOﬁHHBOCTB HACbIlIKM IIPOTHB HAIlOpa H

B cnyuae, xorga cpenHss Temreparypa HapyXHOIO BO3Jyxa Hauboiiee XOJOJHOH
nATuAHEBKU obecriedeHHOCThI0 0,92 Hinke -40°C, mogyHanoOpHbIM M HANOPHBIA PEKUMBI

npeaycMarpuBaThb HE JOITYCKACTCA, 3a UCKIIFOUCHUCM Tp}/6 Ha CKaJIbHBIX I'PYHTAax.

Tabmuma 8
["'eomeTpuyeckue pazMepbl KPYIIIbIX TPYO
OtBepcrtue, DM BxoaHoe 3BeHO Hmna BricoTa Tonmuna
Beicora, hex Jnuna, OTOJIOBKA, M HACBIIIN, 3BEHA,
IBx Huac, m M

1,00 1,20 1,32 1,78 Ho 4.0 0,10
41-70 0,12

1,25 1,50 1,32 1,26 Ho 4.0 0,12
41-80 0,14

8,1-20,0 0,18

1,50 1,80 1,32 2,74 Ho4.,5 0,14
46-9,0 0,16

0,22

2,0 2,40 1,32 3,66 05.0 0,16
51-90 0,20

9,1-20,0 0,24

Ipumeuanue:anst TpyO ¢ HOpMaJILHBIM BXOAHBIM 3BEHOM: €0 BBICOTA HAa BXOJIE paBHA OTBEPCTHIO
TpyOBbI, a JyTMHA paBHa | M

1) nnmHA OCcTaNBHBIX 3BEHBEB paBHA 1,0 M.
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Ta6numa 9
I'eomeTpryecKre pa3Mepbl IPSIMOYTOJIbHBIX TPYO

Ortsepcrre, Bxo1HO0€ 3B€HO Hmna BsicoTa TomnurHa
B * h.m Beicora, JlnnHa, OToNIoBKa, HACBIIIH, —
’ h, m I, M M. Huac, m MEPEKPBITHS
M M b 9
M

15x2 2,0 3,02 3.20 [0 8.0 0,19
2,5 3,95 8,1-20,0 0,30

2,0x2,0 2,0 3,02 3.20 J10 8.0 0,22
25 3,95 8,1-20,0 0,37

3,0x2,0 2,0 3,02 3.20 J10 8.0 0,30
2,5 3,92 8,1-20,0 0,47

2,0x3,0 3.0 3,02 4,70 J10 8.0 0,22
35 5,45 8,1-20,0 0,37

3,0x3,0 3.0 3,02 4,70 038.0 0,30
3,5 5,45 8,1-20,0 0,47

4,0x3,0 3.0 3,02 4,70 J10 8.0 0,36
3,5 5,45 8,1-20,0 0,57

50x3,0 3.0 3,02 4,70 J10 8.0 043
35 545 8,1-20,0 0,68

6,0 x 3,0 3.0 3,02 4,70 J10 8.0 0,50
3,5 5,45 8,1-20,0 0,76

Ipumeuanue:
1) B uumcnurerie 1aHbl 3HAYEHNS!, COOTBETCTBYIOIIMX HOPMAIBHOMY 3BEHY, a B 3HAMEHATEJIE —
HOBBIIIEHHOMY.

2) JlnvHa OCTaJbHbBIX CEKIMiA paBHa 4 M.

1.1.5. Pacuér ckopocTu poTekanus BoJbl B TpyOe. OnpeeieHne CKOPOCTH HA BbIXO/IE U3
TPYObI

Pacuér ckopocTr mpoTekaHust BOJBI B TpYOE MPOU3BOAUTCS B 3aBUCHMOCTH OT PeXXHUMa
paboThI TpyOBI 1O creayrommmM Gopmynam (12, 13):
npu 6e3HanopHOM pexcume
v=0,82* \2*g(H -h.), m/c (12)
rJ1e:q - yCKopeHue cBoboxHoTro maneHus (9=9,81 m/c?); he - rTyOHHA MOTOKA B CHKATOM
ceuennn (he =0,5 * H); H — rmyOuna Boasl mepen TpyOoi.
HpU NOJIYHANOPHOM Pecume
v=0,85*/2*g(H-0,6*h,) ,m/c (13)
Pe3ynbTaTsl pacy€ToB 11 pa3IMYHbIX BAPUAHTOB OTBEPCTHH TPYO 3aHOCSATCS B TA0I.6
OmpenenseM CKOpOCTh Ha BBIXOE U3 TPYORI 1o hopmyre (14):

Ve = 0.85,/gH (14)

Hanpumep:
s mpyowvr 6 Ceeponosckoii oonacmu d = 1,5 m;
1,2-h, >1,08 - besnanopmwiii pescum padbomaol
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1.1.6.Bb100p OTBEpCTHS TPYObI

Bri0op paioHaIbHOrO BapuaHTa OTBEPCTHS TPYObI IpoBoAMTCsI 110 TabuviaM ( Ta6:1.8,9)
[Ipeanourenue oTnaéres TpydoaM ¢ HAUMEHBIIUM OTBEPCTHEM H MUHUMAJIBHBIM KOJIMYECTBOM
OYKOB CO CKOPOCTBIO TIPOTEKaHMS BOJIBI HE Ooriee 4 - 5 M/C.

[lognop mepen TpyOoi He HOMKEH OBITH OOJblIE ONPENEeIEHHOTO 3HAYEHHs, KOTOpOe

YCTaHABJIMBACTCS B 3aBHCUMOCTH OT perbeda, POpMbI U pa3MEpOB JIora.
Hanpumep:

Tabnuya
Ne sap.| Omeepcmue Pacxoo ¢ Toonop Pesicum Tun Ckopocmu
mpyowvl Yuémom H, m pabomel 0207106Ka 60001
dr,m AKKYMYTAYUU V, m/c
Q, Mm%
1 1,25 3,1 2,15 Tonynanopuwiii Heobmekaembvlll 4,45
2 1,50 41 2,04 Tonynanopuwiii HeobmeKkaemblil 4,02
3 2,00 4.8 1,87 besznanoprulii HeobmeKaembiil 3,51

Bbv1600: 0151 Oanvreiuux pacuémos u npoeKmuposanust RPUHUMaem mpyoy omeepcmuem
dr = 1,51, pabomaiowyio 6 besnanoprom pexcume.

117. Pacuyét MUHMMAJIBLHOW BBICOTHI HACBINHU Y TPYOBI

PacuéT MUHMMAITBHO# BBICOTBI HACKIIHN Y TPYOBI (pUC. 12) MPOU3BOIUTCS B 3aBUCHMOCTH OT
pexiMa paboThI TPYOBI 1Mo crieayronmm dopmystam (15,16):
npu 6e3nanoprom pexcume

hmin = hT + 8 + hno, M (15)
rae O - TONMIIMHA CBoja TPYOsI, mpuHuMaetcs (tab. 10). hyo - ToMmHa TOPOKHON OJIEXKTBI, HO HE
menee 0,5 M;

npu ROJIYHANROPHOM péercume

hmin:H+1, M

(16)
0 )
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Puc. 12. Onpenenennie HauMeHbIIEH BHICOTHI HACHITH HaJl TPYOOit

Tabmuma 10
Ortsepcrre Tpy6s! dr , M 1,25 1,50 2,0
TommuuHa cBoga 8, M 0,12 0,14 0,16
Hanpumep:

onsa mpyovt d=1,5m 6 Ceeponosckoii obracmu
he=0,5-1,08 = 0,54m

V=0,82-,/2-9,8-(1,2-0,54) =2,67m/c
V,, =0,85-9,8-1,08=2,77 m/k
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1.1.8. IIpoexTHpOBaHUe YKpenJieHHUs 3a TPYOoii. [liiMHa mi10cKoro ykpen/jeHus 3a
TPYyOOi

C uenpi0 MNPENOTBPAIICHUS aBapud MalibIX MCKYCCTBEHHBIX COOPYKEHMH Ha
J0POrax, B X BBIXOJHBIX PYCIIaX MPEAYCMAaTPUBAIOT YKPETIICHHS.

Brixoanble pyciia MOKHO pa3JIeIuTh Ha Hepasmbléaemvle U pamviéaemble.

Pa3smbIBaeMble pycia TpeOyIOT YKpeIIeH s, KOTOPbIE MOAPa3AeIIAIOTCS Ha )KECTKUE
(6eToHHBIE WM JKeI€300€TOHHBIE) ¥ THOKHE (KaMeHHasi HabpocKa).

Hambosnee SKOHOMUYHBIMH  SIBISIOTCS ~ KOPOTKHE  JKECTKHE  YKpPEIUICHUS,
3aKaHYMBAIOIIMECS TMPEAOXPAHUTEIbHBIM OTKOCOM, Y KOTOPOTO Pa3BUBAETCS pPa3MbIB
(puc.13).

JlniHa GETOHHOM TUTUTHI lyp=(3+4)*Dyp,

rze by — mUpHHA TPAMOYTOJIBHOM TPYObI WM JUaMeTpa KPYIJIOoi TPyOBI.

3amaya pacuera YKpEIUICHUS BBIXOJHOTO pyclia CBOAUTCA K OMNPEICICHUIO
TITyOUHBI IPEAOXPAHUTEIBHOTO OTKOCA MPH 3aIaHHOH JUTHHE TUIOCKOTO YKPETUICHHSL.

\ N Il- hl)lm\'
3
I)‘kp hp(l&ll
T

Puc.13 . YkperuieHne BBIXOAHOTO pyciia KOMOMHUPOBAHHOTO THIIA!
1 — 6eronHas uMTa; 2 — KaMEeHHas HAOpOCKa B KOBIIE Pa3MbIBa; 3 — MPEJOXPaHUTEIbHBIN
OTKOC; horx — TTyOMHA 3aJT0KEHUS TIPEIOXPAHUTETBHOTO O0TKOCA; hpasy — TITyOUHA SIMBI
pasmbIBa

JInvHa MOJHOTO YKpeIIeHus 3a Tpyooit onpenensercs o Gopmyne (17):
Lpr = (2...4) * bT (17)
rae  br - mupuHa (1nameTp) TpyOBI.
[[IupuHa mockoro ykperuieHus 3a Tpyooit mo popmyiie (18):

Bpr =3*Db; (18)
TonmmHa yKperieH!sT y BBIXOJHOTO OTOJIOBKAa HaxonuM 1o ¢opmyiie (19):
S =0,35*H (29)

CKOpOCTh IOTOKA B 30HE pacTeKaHus omnpezensercs rmo ¢popmyie (20):
Vp=1,5 * Vaux (20)

Hanpumep,
ons mpyovlt d=1,5m 6 Ceeponosckoul obracmu
Ly;(‘p: 2],5 = 3M

Byp=3'1,5=4,5u
S=0,351,08= 0,38m

V,=1,5:2,67= 4,0m/c

hn=4/3-1,5 = 2m

B coomeemcmeuu co CKOpOCNbIO NONOKA 6 30He paACMEKAHUA NPpUHUMAeM mun
YKpenjienus — MOHOAUMHbBIU 6€m0H C W€6€H011Hblﬂ/l OCHOBAHUEM.
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Turel ykpensienus 3a Tpyooi

Tabmmma 11

OTtBepcTue VKpermieHre MOIEHUEM VYkpemiieHue cOOpHbIMH
TpyOBI, OCTOHHBIMH TUIUTAMH
M O6bemsl paboT Ha TPYOy
[Mmomans [Mmomans Kamennas OO6mas Kamennas
OJJMHOYHOTO JBOMHOTO Habpocka, M2 II0IIAb Habpocka, M2
MOLIEHHUS, M2 | MOLIEHHUS, M? YKpeIUICHHS,
M2
0,75 29/0 21,3/0 1,2/0 41,5/0 0/0
1,0 35/50 41/64 3,6/8,9 79/114 3,6/8,9
2*1,0 42/57 50/72 5/72 94/128 5/10,1
1,25 44/51 50/77 4,4/10 94/128 4,4/10
2*1,25 55/59 63/88 6,1/11,4 116/148 6,1/11,4
1,5 53/64 64/120 6,1/14,5 117/184 6,1/14,5
2*1,5 64/74 81/138 8,4/16,5 143/210 8,4/16,5
2,0 68/66 85/170 7,8/0 163/236 7,8/17,8
2*2,0 84/79 111/199 10,9/20,4 206/283 10,0/20,4
3,0 0/75 0/292 0/24,5 0/366 0/24,5
2*3,0 0/96 0/351 0/28,5 0/450 0/28,5
4,0 0/82 0/361 0/27,7 0/445 0/27,7
2*4,0 0/109 0/449 0/32,9 0/361 0/32,9

IIpumeuanue.1)B uncnurene yka3ansl 00beMbl paboT A1 KPYTJIBIX TPYO, B 3HAMEHATENE —
JUTSL IPSIMOYTOJIBHBIX.
3) st kpyriisix Tpy6 d> 1,25 M, kputHueckuii ykioH i, =0,007;
npu d> 1,5 m ;i,=0,006;
JUISL IPSIMOYTOJTBHBIX TpyO tipu b= 1,0-1,25 m; 1,=0,008;
mpu b= 3 mi,=0,007 ;

npu b= 4 mi,=0,0086.
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["'eomeTpHUyeCcKe XapaKTEPUCTHKH YKPEIUICHUH Y KPYTJIbIX TpyO

Tabmuna 12

OTtBepcTHe, Pacxon Ha JnuHa ykpenieHus IlIupuHa yKpenieHus I'myOuna Bricota Jnuna
D, M OJIHO OYKO, Bxopgnoii Brixognoi Bxognoii Brixoanoii KOBIIIa KaMEHHOH h+0,25, m YKpeTuIeHHs
Q, M%/c OTOJIOBOK, OT'0JIOBOK, OT'OJIOBOK, OT'0JIOBOK, pa3MbIBa, HAOpPOCKH B oTkoca, P, M
a, M b, m N1, M N2, M T, Mm Kxosie, Tk,M
1,0 Ho 3.5 2,0 2,0 3,6 7,2 1,0 0,50 1,96 3,5
2x1,0 2,8 8,0 10,2
3x 1,0 3,4 9,5 14,0
1,25 Ho 6,0 2,5 2,0 7,4 7,9 1,1 0,75 2,28 41
2x1,25 2,8 9,2 115
3x1,25 3,4 10,9 15,0
1,50 39 3,0 2,0 8,0 85
40-85 3,0 8,7 1.0 0,50 2,60 4,70
2x1,50 28 10,1 124 1,1-1,30 0,55-0,75
4,2 129
3x1,50 34 12,2 16,3
51 17,1
2,0 2,0 9,3 9.9 10 0,50 3,21 5,8
_42,8_3126—,—5 3,5 3,0 10,5 10-1,6 0,60-1,10
2x2, 0 2.8 12,0 9.9
4,2 10,5
3x2,0 34 14,9 193
51 20,7
Ipumeuanue:

1. MaTepHan YKpCIJICHHUA - MOHOJIUTHBIHN 66TOH, OCTOHHBIE IIIMTBI, MOIICHUC.

2. 2. BbicoTa yKperIeHust 0TKOCOB HACKINHU Y BXOHBIX OrOJIOBKOB NpuHUMaeTcst paBHoit H=0,25 m, Ho He menee h + 0,25m.
3.V BBIXOJHOTO OTOJIOBKA HACKIIb YKpEIUisieTcst Ha BoicoTy h + 0,25Mm.
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["'eomeTpUUeCcKre XapaKTEPUCTUKHU YKPEIUIEHUH Y MPSIMOYTOJIbHBIX TPYO

Tabmuma

OtBepctue, | Pacxon na JnuHa ykpennenust [[TupuHa yKpeIIeHus I'my6una BeicoTa Jnuna
D, m OJHO OYKO, Bxonnoit Brixognoi Bxonnoit Brixognon KOBIIIA KaMeHHOH h + 0,25, YKPEIUICHUS
Q, M%/c OTOJIOBOK, OTOJIOBOK, OTOJIOBOK, OTOJIOBOK, pa3MbIBa, HaOpOCKH B M oTKOoca, P, M
a, M b, m Ni, M N2, M T, M KoBiie, Ty,M

1,5x2,0 Ho 11,3 3,5 3,0-5,0 8,60 8,60-9,3 1,0-1,61 0,70—-1,20 3,41 6,1
2x1,5x2,0 Ho 11,3 3,5 42-7,0 10,30 12,90 — 14,200 1,30-2,10 0,70-1,20 3,41 6,1
2,0x2,0 Ho 15,0 3,5 5,0 8,90 10,50 — 10,60 1,40-1,80 0,95-1,30 3,43 6,0
2x2,0x2,0 Ho 15,0 3,5 7,0 11,10 16,70 1,70-2,30 0,95-1,30 3,43 6,2
3,0x2,0 Ho 22,5 3,5 50-7,0 9,50 12,50 - 13,40 1,40-1,80 0,95-1,30 3,52 6,3
2x3,0x2,0 Ho 22,5 5,0 7,0-98 13,0 20,80 -22,90 1,60-2,30 0,95-1,30 3,52 6,3
2,0x3,0 Jo 23,0 3,5 7,0 10,0 11,80 1,80-2,10 1,25-1,60 4,43 8,0
2x2,0x 3,0 Ho 23,0 3,5 9,8 12,50 18,30 2,30-2,60 1,25-1,60 4,43 8,0
3,0x3,0 Jo 35,4 3,5 7,0 11,0 14,10 1,70-2,30 1,20-1,70 4,52 8,20
2x3,0x3,0 Ho 35,4 5,0 9,8 14,50 23,20 2,10-3,0 1,20-1,70 4,52 8,20
4,0x3,0 Jo 46,0 3,5 7,0-10,0 12,0 159-17,0 2,0-25 1,45-1,85 4,58 8,30
2x4,0x3,0 o 46,0. 5,0 9,80-14,0 16,50 26,8 - 29,20 2,60- 3,2 1,55-1,85 4,58 8,30
5,0x3,0 Mo 57,5 5,0 10,0 13,0 20,20 2,20-25 1,55-1,85 4,66 4.4
2x5,0x3,0 Ho 57,5 5,0 14,0 18,50 35,5 2,80-3,2 1,55-1,85 4,66 8,4
6,0x3,0 Jo 69,0 5,0 10,0 14,0 22,0 2,40-2,8 1,75-2,00 4,73 8,5
2x6,0x3,0 Mo 69,0 5,0 14,0 20,50 39,4 3,0-3,6 1,75-2,00 4,73 8,5

13
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1.1.9. Onpenenenue JIMHbI TPYOBI
JliHa TpyObl  3aBUCHT OT BBICOTBI HACHIIH, KOTOPYIO MPUHUMAIOT PaBHOW pabouell OTMETKU
MTPOJIOIBHOTO MPOQHIIST Haf| TPYOOiA.
JliHa TpyOBI TP OCTOSIHHOM KPYTHU3HE OTKOCOB HACBIIHN Ompeersiercs o ¢popmye (21):
Lr=B+2*mM (huc—d)+ M, M (21)
rae B - mmprHa 3eMIISIHOTO MOJI0THA, M; M - KOI(MQUIIMEHT 3aJI0)KEHUsT 0TKOCa HACHITIH,
Niac- BRICOTA HACKIITU B MECTE 3aJI€raHust TPYOBI (TI0 IPOA0IBHOMY IPOduIT0); M — TosmmHa
nopraia orosioBka (M = 0,30 m);
3Ha4YeHUe OKPYTIISIEM JIO IIEJIOT0 YHCIIa B OOJIBIITYIO CTOPOHY.
JliinHa TpyOBI 6€3 orojoBKa omnpenensercs mno gpopmyne (22):

05B+m(H, - hmp 05B+m(H, - hmp 1
= : + - +Nn|x— (22)
1+mxi,, 1+mxi,, sin a
[MToniepeunslit pa3pe3 TpyObI mpezcrasiieH (puc.14).
Hanpumep:
Jlnuny mpy6vl npu NOCMOSIHHOU KPYMU3HE 0OMKOCO8 HACbINU onpeodeisiem no gopmyne (55):
L=B+2*M(Mu—0dn—0) + M (55)
20e B - wupuna semnanoeo nonomua, m; m — Kodgh@uyuenm 3anoxcenus omxocda, Hhuac - 6blcoma Hacvinu
6 mecme 3ane2anust mpyovl (o nPoooIbHOMY npoguato), M, Oy —Ouamemp mpyowl, m; 6 — moawuna
cmenku mpyovl, M, M - moawuna nopmana 02010608 mpyowvi, M.
d=1,5m L=10+2*1,5%(3,0-1,5-0,14)+0,35*2 =14,9 m — 6e3 020108K08.
Ananoeuyno nposoouM pacyemsli HO 8CeM OCMALbHbIM MpPYoam.
TIK 23+00, MI'K, d=1,0m
L=10+2*1,75*(2,25-1,0)+0,35*2 =15,1 m— 6e3 020108K08.
IIK 25+20, xc/6, d=1,0m
L=10+2*1,75*(3,01-1,0-0,12)+0,35*2 =17,32 m— 6e3 020106K086.
Bce pacuemvi ceeoenvl (mabn.11).
Tabauya 11
Pacuemmnvle 0annvle no 8000NPONYCKHbIM COOPYIHCEHUAM
Mecmonono- | Pacuémmueiii |  I'nybuna
Jrcenue pacxoo noonepmoii Tuopasmusec- Tun u
800bI, 60001 nepeo i omeepcmue | [nuna mpyovr L, m
n/n KULL pexcum
KM TIK+ Qpacus coopyoiceHuem coopyoiceHus
M3 H m
be3nanop- MI'K 15,1,
1 3 23+00 4,15 0.82 HbLl Y 1,0m 18,04 - ¢ oconoexamu
beznanop- /6
2 3 25+20 2,17 0,7 . Kpyenas, 17,32 — 6e3 oz2on106x06
Hblll d=1.0m
orc/o
3 | 5 | 42480 | 435 1,08 Gesuanop- | onas, 14,9
Hblll d=1.5u 19,42 — ¢ oconosxkamu
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Puc.14. Tlonepeunslii pa3pes TpyoO:
a — KpYTIIoil; 6— mpsSMOYToNbHOM; 1- yKpermieHue pycina; 2 - IpoMeXXYTOUHBIE 3BEHbs; 3 - YKPEIUICHHE OTKOCOB; 4 — BBIXO/IHOM OTOJIOBOK;
5 - xaMmeHHas HaOpocka; 6 — MpeTOXPaHUTEIBHBIN OTKOC; 7 - PyHIAMEHT; 8 — BXOJIHOE 3B€HO; 9 — BXOJTHOM OT0JIOBOK
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1.2.PACYHET MAJIOT'O MOCTA

Hcxonnbie nanHbIe (MpUMeEp)

Paiion npoextupoBanus Psazanckas ooiacme,

Pacmonoskenne [1K11+20 (no 3adanuio)

Kareropus noporull

Pacuetnas BepositHocTh nipeBbiiieanss P=2% (I kareropust — 1%

Hulll—2%, IVuV - 3%)

Howmep nuBHEBOTrO paiiona 6 (mpui.1)

[Tnomans 6acceitnaF=0,24km>;

Cpenuuii ykiioH jora 6acceiina i,=0,032;

VYKJIOH JIoTa COOPYXKEHUS Icoop=0,018;

Jlnmuna nora 6acceitnal=0,4km;

3anokeHne CKIOHOB Jiora y coopyskenus M1=0.008, m»=0.016 (o
MPOJOIBLHOMY MPOGUITIO);

3ajeceHHOCTh Oacceiina 0,=0%

3203€PHOCTH U 3a00JI04EHHOCTh OacceitHa 0,=3%;

THUII TIOYB  CY2AUHOK

YKJIOH PEKH Y COOPYXKEHHUS lcoop

CEUCHHUE TIOTOKA CUUTAETCS TPEYTOJIbHBIM C 3aJI0)KEHUEM OTKOCOBM1

K09 GULIHEHT HIEPOXOBATOCTH pycia N __(tabn. 14).
Tabnuua 14
K03 (UIMEHT IEepOXOBATOCTH pycia
No Tun BOAOTOKA U MOBEPXHOCTH pycia Kospdpuument
/1 LIEPOXOBATOCTH, N
1 |Pycna 4ucThle mpsiMble 0,03
2 |Pycna npsMble py HATMYAW KaMHEW U PaCTUTENLHOCTH 0,035
3 |Pycna ymcThie M3BMIIHCTHIC 0,04
4 |Pyciia U3BHIKCTBIC NP HAJIMYUHU KAMHEH U PaCTUTEIbHOCTH 0,05
5 |CubHoO 3apociiiue pyciia HelpaBUiIbHON GopMbI 0,07

PacuetHsiit pacxoa JJMBHCBLIX U TAJBIX BOA ONPCACTACTCA aHAJIOTHYHO IIpUMEpa,
pPacCMOTPEHHOTI'O B 3a/IaHUHU 1.

1.2.1. Onpeaesienne ObITOBON IIyOMHBI

MOCTBI TPOEKTUPYIOT B CAEAYIONINX CITydasx:

- TpU TEpeceYyeHHH MEepUOJUYECKH JeHCTBYIOIIMX BOJOTOKOB C OOJBIINMHU
pacxo/lamMu BOJBI, MPOMYCTUTH KOTOPBIE TPYObl HE MOTYT;

- IPY TI€PECEYEHUH OPOCUTENIbHBIX U OCYIIMTEIbHbBIX KaHAJIOB.

HpOTeKaHI/Ie BOJBI TOA MAaJIBIM MOCTOM, MMOAXOJbI K KOTOPOMY CTCCHAKOT BOJOTOK,
MOXET MPOUCXOAUTHh IO HECKOJbKHUM CXeMaM: CBOOOJHOrO ¥ HECBOOOIHOIO
HCTEUCHHUS.

OTHeceHHEe MOTOKa K O)IHOI\/’I U3 YKa3aHHBIX CXCEM IPOU3BOAAT Ha OCHOBAHHU
CpaBHEHUSI Oblmo6oill 2ayounst hs, T.e. TIIyOMHBIHECTECHEHHOTO IOTOKA, ¢ HOJIHOU
Kpumuueckou 2nyounou h., T.. TIyOMHOW TMOTOKa B MOAMOCTOBOM CEYEHHH.
[TopToMy mpu pacueTe OTBEPCTHH MOCTOB HEOOXOAMMO  IOCH€ OIpenesIeHUs
BCIIMYWHBI paCYC€THOT'O pacxoaa, YCTAaHOBHUTH OLITOBLIE YCJI0BHUA MOTOKA - FJ'IY6I/IHy n
CKOpPOCTb T€UEHHS BOJBI IO TaJbBETY.
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BriToBy10 riayOMHY OOBIYHO ONPEACNSIOT IOCJEA0BaTEIbHBIM
nonoxxkenus: 'BB, uto sBasercss Hambosiee TpyaoemMKou
pacueTa OTBEPCTHUS MOCTA.

[IpuBoauM  yHpOIIEHHBII MeTron moabopa OBITOBOM TiIyOUMHBI IOTOKA
TpeyroiapHoro cedeHus (puc.15). Ecnu xe pyciio mMmeer oyepTraHue Tpameuuu UIU
MHOTOYTOJIbHUKA, TO TMPEABAPUTEIBHO CJEAYEeT H3MEHHUTh IONEepeyHOe CeueHue,

IIpUIaB pyclly OUEepTaHUE 10 TPEYTOJbHUKY, CTOPOHBI KOTOPOI'0 NPUMEPHO COBIAAAIOT
C KOHTYPOM 3aJ1aHHOTI'0 pycia.

noaoopom
YacCThI0 THIAPABIMYECKOTO

| B .
Puc.15. Tlonepeuynoe cedyenue .
BOJOTOKA _ <
|1:54 Ho |2=65 P
gl 8 8 gl 5
) [ [es) = -
- =T [<s] =r —
20 30 25 25

B paccmarpuBaeMoM BapuaHTE Tpacchl HET Iepexoia uepe3 OOoJIbIIOH BOIOTOK,
MOATOMY pacdeT OTBEPCTHS MajOTO MOCTa POBOJIMM IO YCIOBHBIM JIaHHBIM.

IIpu onpenenenun paboyeld IUIOMIAAM U  OTBEPCTHS  MOCTa 0  METONY
Mopghonozuueckux xapakmepucmuk BHa4yaje ONpEeACISOT pabouyro MmIomaab MojJ MOCTOM
(B M?) J1S TPOITYyCKa PAacyeTHOTO PAcXoa.

[To xpuBOl pacxona cpaghoananumuueckum cnocodoom onpernensercs ObIToBas rIyOnHa
notokahs (puc.16). Kpusas pacxogos Q = f (h) crpoutcs a5 monepeyHoro ceueHus MoToKa B
CTBOpE MaJIOr0 MOCTA.

E€ xoopauHATHl mONy4aroTcs MyTéM pacyé€Ta pacxolOB IS HECKOJNBKUX TITyOWH
noToka (3agaércs rimyouna Bojsl B pyciie o h=0,2 M 10 h = 2,5m).

Pacxon onpenensiercs mo cienyrouieit popmyne (23):

213 Je\p %
R W ICOOP

Q= ,Mc (23)
n
rjae W - IJI0maab )KUBOTO CEYCHHMs MMOTOKa pu riryoune h, hpopmysa (24):
m, +m
w=—2—"2%h% m? (24)
X - cMOYeHHBIH nepuMetp, popmyna (25)
X=h*(J1+m? +1+m?) u (25)
R - rugpaBnuueckuii paguyc, gopmyna (26)

W
R=—,m 26
™ (26)

Pesynbpratel pacuéra kpuBOW pacxofoB 3aHocaTcs (Tab6n.15).Ilo momydeHHBIM

3HAYEHHUSAM CTPOUTCS KpHBasi pacxojoB. beIToBas riiyOuHa ompenemnsieTcst AJisi pacu€THOTO
pacxoja 1o nNocTpoeHHOU KpuBoii (puc. 16).

Hanpumep:
Tabmuma 15
NeNe|  h, m W, 22 X, m R, m Q, m/c
1 0,3 1,35 9,0 0,15 0,95
2 0,8 9,60 24,0 0,40 13,03
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3 1,2 21,60 36,0 0,60 38,41
4 15 33,75 45,0 0,75 69,65
5 2,0 60,00 60,00 1,00 150,0
h, m

0 2 4 6 8

10 12 14 16

18 20 22 24Q,m%c

Puc.16. KpuBas pacxonos
bwimosas enybuna hs =1,13 m.
1.2.2. YcTraHoBJIeHHe cXeMbl MPOTEKAHUSA BO/IbI MOl MOCTOM

[IpoTexanue BOABI MOA MaJlbIM MOCTOM MPOUCXOAUT MO CXEMaM: C80000H020
(puc.17,A) u neceob600no020 ucmeuenusn (puc. 17,b) (He3aTOMIEHHOTO U 3aTOTICHHOTO
BOJIOCJIMBA).

Puc. 17. IIpoTexanue BOIBI MO MAJIBIM MOCTOM:
a- cBoOOIHOE HcTeYeHne;, 0- HECBOOOJHOE UCTEUEHHE

YcTaHOBUM PEXXHM MPOTEKAHUS MMOTOKA Mol MocToM. Ha ocHOBaHMM cpaBHEHUS OBITOBOM
rIyOuHbl he, T.e. TJIyOMHBI HECTECHEHHOTO IMOTOKA C IOJIHOW KPHUTHUYECKOW TiyOomHOou hk, T.e.
NIyOMHON TMOTOKa B TIOJMOCTOBOM  CEYCHHH, ITOTOK

OTHOCAT K OJIHOHM U3 CXeM
(puc.17).Onpenenum KpUTHYECKYIO TITyOUHY IMOTOKa 10 opmyite (27):

Vv
he =4 =259 _ 5 76,
g 9.8

— (27)

IToTOK OTHOCSAT K OTHOH U3 CXEM:

- ipu 1,3 * hk>he - ce0boonoe npomexanue;
- npu 1,3 * hk<he - neceoboonoe npomexanue.
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JI71st IPSIMOYTOJTBHBIX M IIMPOKUX TPANCHUUIATBHBIX PYCell CPEIHsS KpUTUdIecKas rryoruHalch u
MOJTHAS KPUTHYECKas ITyOrHa Ny COBMAMAIOT MJIH Pa3IMUalOTCs Ha HE3HAYNTEIbHYIO BEJTHUHHY.

Hanpumep:1,3* hx =3,6 m

hs=113 m, cnedosamenvro — ce0600H0e npomekanue.

ITpod. HO.H.[danmeHkoB ompenenwsi IOMYCTUMBIE CpeaHWe (B CEYEHHWH) CKOPOCTH

JBYDKEHUS BOJBI JUTSL PA3HBIX TPYHTOB M TUIIOB YKPETUICHH B 3aBUCHUMOCTH OT CPEIHUX

nyouH nortoka (tabm.16). Ilpu mpoMEXyTOUHBIX  ITIyOMHaX BOJOTOKAa 3HAYEHUS

CKOPOCTEH MPUHUMAIOT 110 OBITOBOM TITyOMHE (HE MHTEPIIOUPYIOT).

Ha nocTtosiHHBIX BOAOTOKax € KpPYThIMH CKJIOHAMU pYyClla, A€ HEBO3MO)KHO NPUMEHUTH
KaMEHHYI0 HaOpOCKY, JOMYCKaeMyI0 CKOPOCTh MIPUHUMAIOT 0€3 YKpEIUIeHHs pycia U MOBBIICHUS
CKOPOCTH TIPOTHB OBITOBOW OTBEPCTHE MOCTAa HE pPACCUUTHIBAIOT, & MOCT  INPOCKTUPYIOT
MEPEeKPHIBAIONIMM BCE 3€pKajio IOTOKAa IPH pPacueTHOM pacxoje: KpUTHUYecKas IiIyOuHa
NPUHUMACTCS TIPU 3TOM paBHOM OBITOBOM, T.¢. hk =hz HazHayaem Tun ykpersieHus 1moj; MOCTOBOTO
pycna (tabm.16).

Hanpumep:6emonnvle naumulu coomeemcmsyrowyro emy 0onycKkaemylo CKopocnms medeHus 600bl
V=6 m/c

Tabmuma 16
J_IOHYCKaeMBIe CpCAHUC CKOCTH B €CTCCTBCHHBIX PYyCJlaX U
[IPU YKPEIUICHUSIX Pa3HBIX TUIIOB
['pyHT win THI YKpETUICHUS CpenHss rinyOHHa MOTOKA, M
0,40 | 1,0 | 2,0 | 30
Jlommyckaembie CKOPOCTH, M/C

MaJIOIUTOTHBIE TTIMHBI U CYTIMHKH 0,35 0,40 0,46 0,50
CpelHEeIUIOTHBIC TIIMHBI U CYTJIUHKH 0,70 0,85 0,95 1,10
[1510THBIE TJIMHBI U CYTJIMHKA 1,00 1,20 1,40 1,50
OueHb IJIOTHBIE [VIMHBI U CYTJIMHKU 1,40 1,70 1,90 2,10
JleccoBble TPyHTBI cpellHEH TUIOTHOCTH 0,60 0,70 0,80 0,85
(Hempoca0vHbIE)
JlepH mianmmMs Ha IJIOTHOM OCHOBaHHH 0,80 1,20 1.30 1,40
JlepH cBeXuil B CTEHKY 1,50 1,80 2,00 2,20
CBeXde  XBODOCTSHBIE — IIOKPHITHSA U 1,80 2,20 2,50 2,70
XBOPOCTSIHBIE KPETUICHHUS
OpuHOYHAs MOCTOBasi W3 OYJIBDKHHKA 2,2-25 3.0-35 3,5-4.0 3.8-4.3
pazmepom okoJio 20 cMm
JBoiiHas MOcTOBas U3 OYIBDKHUKA 3,1-3,6 3,7-4,3 4,3-5,0 4,6-5,4
Kamennas Habpocka u3 OyJbDKHOIO HIIA 1,8-3,15 2,2-34 2,5-3,9 2,8-4,2
PBaHOTO KaMHSI
Kinagka w3 Kdpnuya Ha LEMEHTHOM 1,6 2,0 2,3 2,5
pacTBope
ByroBas kiagka w®W3 KaMHSA =~ Maioi 2,9 3,5 4.0 4.4
NPOYHOCTH HA EMEHTHOM PacTBOpPE
Torke u3 KaMHsI cpelTHei MPOYHOCTH 5,8 7,0 8,1 8,7
Kranka w3 KIMHKepa Ha I[EMEHTHOM 7,1 8,5 9,8 11,0
pacTBope
JlepeBsiHHbBIE JTOTKH 10,0 10,0 12,0 14,0
BeToH U Kene300eTOH ¢ LEMEHTHOU 45-75 5,0-9.0 5.7-10,0 6.2-11,0
IITYKaTypKOH pH TIIATETEHOM
BBITIOTHEHUH PAa0OT TMpU Mapkax OeToHa
ot 90 1o 250

1.2.3. PacuéT oTBepcTHA MOCTA

OTtBepcTre MoCTa ONpeAeNsaeTcss B 3aBUCUMOCTH OT BEJIMYMHBI MOJIIIOpa Nepe] MOCTOM U
CXEMbI UCTCUYCHHUA BOAbI ITO4 MOCTOM.
Paccunrtaem Bennunny noamnopa H v oTBEpCTUSA MOCTa B.
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IToanop H u orBepcTHE MOCTa B ONPEAEIIAIOTCS B 3aBUCHMOCTH OT peXUMa IIPOTEKaHUs 110
cneayrommM popmyiaam (28,29):
npu c60600nom npomexanuu (puc.17, a) oTBEpCTHE CUUTAETCS MO CBOOOHON MOBEPXHOCTH
BOJIbl Y COOPYKEHHUSI.

H=145*he a (28)
B= st M. (29)
135% ]2

[Ipu mpaneyuudanrvhom ceuenuy nomoxa u ONOpax ¢ KOHycamuy MUPUHY MTOTOKA 110 AHY
onpenestor o popmyie (30):
b:= B- 2mh,, m (30)
rjae M- kodhuIMeHT KpyTU3HbI 0TKOCa (00buHO = 1,5)
Ilpu neceo600nom ucmeuenuu (puc.17,6 3aTONIEHHBIN BOJOCIUB) IITyOHHY MOTOKA
OJT MOCTOM, T.€. KpUTHUYECKYIO TITyOMHYIPUHUMAIOT PaBHOW OBITOBOM, TOTIa

_ decll

hs *v
Heh, 4%, u (32)
2*¢2

rae ¢ - kodpdunueHt ckopoctu (nmpunumaercs @ = 0,85).

Hlupuna notoka o auy (b,m) npu mpaneyuudarvrom ceuernuu onpeneIuTCs
o ¢popmyie (33):
b=B., - mh;s (33)
Jlonmyckaembie CpEJHHE CKOCTH B €CTECTBEHHBIX pyciax M MPH YKPEIUICHUSX Pa3HBIX
TUTIOB MpeCTaBIeHBI (Ta01.16).

Hanpumep: H = ...1,45x 3,67 = 5,32 .m;
B=35/1,35N(5,32)?= 2,11 m
Omeepcmue manozo mocmaB = 2,11m., noonop H = 5,32 m.

1.2.4. OnpeneneHue MUHUMAJIbHOI BBICOTHI MOCTA

OOblYHO Ha Joporax NPHUMEHSIOT Maljlble MOCThl IO THUIOBBIM mpoekTaMm. [losaTomy
IIOJIyYE€HHAsl PACUETOM BEJIMYMHA OTBEPCTHUS OKPYIVISIETCA 10 TUNOBOro pasmepa By. OcHOBHBIE
pa3Mepbl MPOJIETHBIX CTPOCHUH MOCTOB MPUHUMAIOT TUTIOBBIC (Tabm.17).

[Tpumem pa3mep O6anok MPOJIETHOTO CTPOSHHS M Ha3HAYUM KOJIMYECTBO MPOJIETOB, UCXOS U3
yCIIOBUH, 4TOOBI OTBEPCTHE MOCTA B CBETY OBLIO 0OJIbIIIE TPEOYEMOTO OTBEPCTHUS.

MuHuManbHas BICOTa MocTa omnpezensercs mno Gopmyse (34):

hw=0,88* H+ A + ho , M (34)
rae A - BO3BBINICHHE HHU3a TMPOJETHOrO CTpOeHUs Haja ypoBHeM BOAbI (A = 0,5M);hcon —
KOHCTPYKTHUBHAsi BbICOTAa (BKJIIOYaeT B ce0sf BBICOTY Oalku TPOJIETHOIO  CTPOEHUS,
BBIPABHUBAOIIHNI CJIOH, CIION THAPOU3OISIIINN, KOHCTPYKIIUIO TOPOKHON OJICIKIBI).
KoncrpykTuBHast BeicoTa Nion MPHHUMAETCS B 3aBUCHMOCTH OT THMa Oanku (Tadu. 18).

Hanpumep: Koncmpyxkmuenas evicoma Neoy = 1,12 m.
h, = 0,88 *5,32+0,5+1,12=6,94 m.
Munumanvras evicoma mocma cocmasnsemh,, =6,94 m.

Maitbie MOCTBI MOT'YT OBITh HECKOJIBKUX BapHaHTOB (Tabu1.17):
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Bapuanm 1. MocT ¢ IpOJIETHBIM CTPOCHHEM U3 COOPHBIX COCTABHBIX OAJOK UIMHOMU 110 7,5
M C KapKacHOM apMaTypoi Ha CBaHBIX OIOpax ¢ OOCHIMHBIMH ycTosiMU (puc. 18, a).
3nauenue ko3 durmerton e=0,90 u = 0,90.

OCHOBHBIC Pa3MEPhbI TUIIOBLIX ITPOJICTHBIX CTpOCHI/Iﬁ MOCTOB

Tabmuua 17

IIponer B Huna Crpourens- | Bricora Hnuna Beicora bano, 1
CBETY, IPOJIETHOTO | Has BBICOTA, | OaloK, || IPOJETHOTO | iuTHBIX | 6ANOYHLIX
M CTPOCHHUSI, M M M CTpEHUSI, M
banxu c kapxacuou apmamypoii Yuugduyuposanmnvie cooprule
(BB 56 mom., CAIT) npoaemmuvie CMpoeHUs.
7,50 8,66 0,86 0,70 6,00 0,30 —
10,00 11,36 0,96 0,80
12,50 14,06 1,01 0,85 9,00 0,45 —
15,00 16,76 1,16 1,00
20,00 22,16 1,40 1,25 12,00 0,60 0,90
banxu ¢ namsocenuem nyukogotl 15,00 0,60 0,90
apmamypul 00 6emMOHUPOBAHUSL
(BbIm. 122, CAIT 18,00 0,75 0,90
10,00 11,36 1,01 0,85
12,50 14,06 1,01 0,85 24,00 — 1,20
15,00 16,76 1,16 1,00
20,00 22,16 1,36 1,20 33,00 — 1,50
banxu ¢ npedsapumenvro 42,00 — 2,10
HANPSIdICEeHHOU apmMamypou
(Bemm. 123, CAII) Cbhopubie niumHwle npoiemuble
12,50 14,06 1,15 1,00 cmpoenus (5-04-145 Benrunpoaop)
15,00 16,76 1,15 1,00 3,00 0,30 —
20,00 22,16 1,36 1,20
6,00 0,45 —
banxu 6e3 ouagppaem
C HANPsANCEHUEM aPMAMypol
nociie OemoHuposaHus.
15,00 16,76 1,10 0,95
20,00 22,16 1,40 1,25
Tab6muma 18
[Iponer Ganku B ceery,| 11,4 | 14,4 17,4 204 | 234 32,0 35,0
M
JlmuHa Gamku,m 12 15 18 21 24 33 38
KonctpykTuBnas 1,12 1,12 1,42 1,42 1,42 1,74 | 1,74
BBICOTa, M
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OTtBepcTre MocTa onpeaenuTcs mo Gopmyie (35):

Bcp: Q/eh6v00n, (35)
I'nyOuHa moToka mnepe MOCToM omnpezesnsercs no Gopmyie (36):
H=hg+ 0,05 VZ5,n/ ¢* (36)

[TockonbKy MOCT C KOHYCaMH, TO CEUYEHHE TpaleuuuaalbHOe W TP HECBOOOTHOM
WCTEUYCHUU OTBEPCTHE CUYMTAETCS PaBHBIM CpeAHel juHuM Tpaneuuu. [nybuHa motoka B
coopyxenuu h,= hs. OTBepcTHe 1O AHY IpH OTKOcax KoHyca 1:1,5 OyaeT OpUeHTHPOBOYHO
paBHoto ¢opmyie (37):

b1=B, — mh,, (37)

3amac OT HM3a MPOJIETHOTO CTPOCHUSA 1O MOANEpPTOro ypoBHS Boabl Z= 0,5 M.
CTPOUTEJIbHAS BBICOTA MOCTA IPUHSITA 110 TUTIOBOMY NPOEKTY (Tipui1.4).

Bapuanm 2. Moct ¢ npuMeHeHHeM YHU(DUIIUPOBAHHBIX COOPHBIX MPOJIETHBIX CTPOCHUI
Ha CBalHBIX OINOpax IO THIOBOMY MpoekTy (mpund, puc. 106) mpu CKOPOCTUVyonH
HECBOOOHOM UCTEUEHUU pa3Mephbl MOCTA MPUHUMAIOTCS TaKhe KaK B BapHaHTe 1.

Bapuanm 3. MocT ¢ IUIMTHBIM TpPOJIETHBIM CTPOCHHEM Ha CBaWHBIX OIOpax ¢
3a00pHBIMH CTEHKAMHU I10 TUIIOBOMY MPOEKTY (mpui. 4, puc. 1B).

JUisi  TepeKphITHS  PacdyeTHOrO OTBEPCTHS MOCTa MPUHUMAIOT THUIIOBOE IPOJIETHOE
crpoenue (Ta6:1.19). Ecin omuH pacueTHbI TUHOBOW mposeT |, He mepeKphIBaeT pacyeTHOE
OTBEpCTHUE, IPUHUMAIOT J[BA HJIU OoJiee MpoJieTa.

OtBepctue Oyaer ompezeneHo mno ¢popmynam (38,39) :

b=, (38)
bu=l, 1+, 2 (39)

[Tpu sTOM MHA MOcTa oBepXy Ly momkHa ObITH HE Oosee 25M.

Eciu Ly> 25M, cnepyeT mnpuHATH Oojiee MPOUHBIM THUN — YKpEIUIEHUS pycla C
OOJIBIIMMH 3HAYCHHUSIMH Vyon ¥ H , HO MEHBIIUM 3HaYE€HHEM PacyeTHOrO OTBEpCTUs D.

Ta6auma 19
OCHOBHI)IG pa3MepH TUIIOBBIX HpOJ'[eTHI)IX CTpOGHI/Iﬁ MOCTOB
Cepus WHuBeHT. HaumenoBanue npoexra Jnuna Pacuernsiit CrpourenbHas
THUIIOBOTO HOMED TPOJIETHOTO TpOJIET, BBICOTA,
MPOEKTa CTPOCHHUS, I, M None, M
lnp, M
3.503-12 384/43 | YuuduupoBaHHbie cOopHbIC 6,0 5,60 0,42
TIPOJICTHBIE CTPOCHUS u3 9,0 8,60 0,57
[IpeABapUTEILHO HaIpPsHKEHHOTO 12,0 11,40 0,72
xKene300eToHa  (IIYCTOTHBIE — IUTHTEHI, 15,0 14,40 0,72
apMHpPOBaHHEIE CTEPKHEBOM 18,0 17,40 0,87
apMaTypoit)
3.503-14 710/2 COopHbIe Kene300eTOHHBIE TPOJICTHBIC 12,0 11,40 1,02
CTPOEHUS 7151 aBTOJIOPOKHBIX MOCTOB 15,0 14,40 1,02
18,0 17,40 1,17
11,36 10,76 1,02
14,06 13,46 1,02
16,76 16,16 1,17
3.503-29 CoOopHEIe Kene300eTOHHEIE 6,0 5,68 0,42
IUIUTHBIE MOCTEI 9,0 8,68 0,57

1.2.5. Onpenesnenue JIMHBI MOCTA

JIniHy MocTa B 3aBUCHMOCTH OT €r0 KOHCTPYKIIUH ONPEACISIOT MO CIICAYOIHM
dbopmymnam (40,41,42):

npu ycmosx ¢ oopamusvimu cmeukamu (npun.4, puc. la)
L,,=B+2mH,+> d+2p+2q, (40)




raely — amuHa Mocta, M; B— oTBepctme Mocta, M;M— KO3((GUIMEHT KPYTH3HBI OTKOCA
KOHYCOB; H, — BBICOTa MOCTa, CUMTast OT J{HA WM YPOBHS MEKECHHU, M; y 0— cymMMa HIMPHUH
IIPOMEXYTOUHBIX OIIOP, M; P — PacCTOSIHUE OT NEPEHEN I'paHu yCTOs O OCHOBAHMSI KOHYCA,
IpUHUMaeMoe OObIYHO paBHBIM He MeHee 0,1 M; (] — paccTOsiHUE OT 3aJHEel IPaHu yCTOs 10
BEPILMHBI OTKOCA KOHYCa, IpUHUMaeMoe paBHbIM He MeHee 0,15 M;

npu ooceinuvix onopax (npwid, puc.1,0) cedeHue MOJ MOCTOM TpalCHUUAAIBLHOE U
JUTMHA MOCTa OTIPEIENISICTCS:
@) npu c60000HOM UCmeYeHUU

L,=B+2m(H,- h,)+>d+2q, (41)
0) npu Hece0H00HOM UCmeueHuu
L.=Be+2m(H,.- h,/2)+Y d+2q, (42)
roe h,- BbIcCOTa MOCTa, M;(] — pacCTOSHHE OT BEpIIMHBI KOHyca JIO Hayaja MOCTa,

onpenensieMoe 1o npoekTy mocra u pasHoe 0,75-1.0 m.

Cxema masioro Mmocta mpusezaeHa (puc. 18).ITnan MoctoBoro nepexoaa jaad (puc. 19),
YKpeIUICHHE MOCTOBOTO pycia npuseaeHo (puc. 20).

9

Puc.8. CxeMmsl MocTa "P‘

Puc. 19. MocToBoit ‘_.—-— /—_—_'
TIepexo1 B MIaHe TPACCHI fadafalsls ) Dol

| | AT
T el T
‘Ri‘ —
,ln ) ‘
#Jlg >10M '::;:“ \
R gl VINSE——
Lyxp

1.2.7. Ykpenienue y Mocrta

Puc. 20.
VYkpermneHue
MOCTOBOTO pycia

38



BCJIIMYHHBI

OmnpenensieM CKOPOCTh TOTOKA 32 MOCTOM 110 hopmyie (43):
V=1,5*V,
OmnpenensieM BBICOTY HACBIIIKA Y MOCTA - T10 POJAOIHHOMY MPOQHITIO
JImuHY YKpEIUIeHUs 32 MOCTOM orpeaeiisieM 1o hopmyie (44):
L= 2R= 2x1,5 Hyac
rae: R — paguyc HHKHEr0 OCHOBaHHS KOHYCa
OTtHocuTeIbHAS [UTHHA YKPETUICHUS onpeaensieTcs mo popmyne (45):

l,, xtga
b

Hanpumep:
V =1.5x2,64=3,96 m/c
Hinac=8,96m . Honac=5,0m
1Y = 2x1,5x8,96=26,88 m
12, = 2x1,5x5,0=15 m
A_ 26.88x1
11.26
A=2xL —q 95
12.04
OmnpenensieM OTHOCUTENBHYIO TTTyOUHY pa3MbiBa 10 dopmyiie (46):

pasm

n=
H
Ornpenensiem riayOuHy KOBIIA pa3MbiBa 1o popmyie (47):
hpasm =nx H

(43)

(44)

(45)

(47)

I[J'ISI APYyrux MOCTOB, HC paCCYHUTBIBACMBIX B KYPCOBOM ITPOCKTEC, BEIIMYUHBI B, Hu tin
YKPCIUICHUA TNPUHUMAKOTCA TAaKUMHU KE€, KAaK W UL PpaCCHUTAHHOI'O MOCTA. OctanbHbBIE

JUIsl pacueTa

Hanpumep:

h:1=0,74m

h>=0,95n

h,=0,74x 1,04=0,77 m
h,=0,74x 0,95=0,7 m

MOCTa MNPUHUMAIOTCA KOHKPCTHBIMH [IJId KaXJOT0 M3 HHUX U
MMPOU3BOJUTCA paCUCT JIMHBI BCEX MOCTOB, MMCIOIHUXCA Ha Y4aCTKE JOPOT'H.

Hasnauaem mun yxpennenus - 6emonom M-150 monwyunou 12 cm. OcnosHble pacuemmuvie OaHHbie
MaAn020 MOCMA 3aHOCUM 8 «Bedomocmy pacuemubix XapaKxmepucmuk UCKyCCMEEHHbIX COOPYICEHUILY.

Tabnuya
Bedomocme pacuemuvixxapakmepucmux UCKYCCMBEHHBIX COOPYHCEHUU
NoNe Mecmo- . . N § é;?) = >§ . =
n/n nonooicenue, § S SIS £ &3 S = 2 3 S .
TIK+ ST =7 S = 3 > 3 =55 S 3 3
T Y9 SR SRS N S © Q
N § E» g © ST % = % IS % = E §
NS SR 2 Q S SRS S = 2,
S v A S S © = " o RS
s (2% €35 (4 58 S: | R
= 2 | &858 |2 © X3
1 TIK3+00 2 29 1,2 bes- Oonoooukosas 25,33 C yuemom
HanopHwlil Kpyenas, AKKYMYIAYUU
orc/ompyoa
d=1,5m
2 TIK12+40 1 15,88 1,04 Cesoboonoe 3-xnporemmwiii 42,28 -
npomexauue a1c/6 mocm
Inp = 13,46 m
3 IIK16+50 1 16,98 1,04 Ceobo0Hoe 2-xnponemmuviii 28,17 -
npomexauue a1c/6 mocm
Inp = 13,46 m
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PA3JIEJI 2. IPOEKTUPOBAHMUE JIOPOKHbIX OJAEXK/{

2.1.1.Buabl 10POKHBIX 0/1€3K1 M KOHCTPYKTUBHBIE CJIOU

Jlopooicnas odesxcoa (1O) — 3TO WHKEHEPHAsT MHOTOCIOWHAs KOHCTPYKIIUS, BOCIIPH-
HUMAIOIAs Harpy3Ky OT TPAHCHOPTHBIX CPENICTB WM Tepenaronas €€ Ha TPYHTOBOE OCHOBAaHUE
WJIY TTOJCTUJIAOIIUHI TpyHT [1].

JKécmrasa — onexna, paboTaromias Kak IJIMTa KOHEYHBIX pa3MEpOB, JIeXKalas Ha yIpyroM
OCHOBaHUU NpU CBOOOJHOM, HITHIPEBOM WJIM JAPYroM BHe compspkeHus Imt. K xécTkum
OTHOCSIT JIOPOXKHBIE OJISKIBI C IIEMEHTOOCTOHHBIMHU TOKPBITHSIMH WU ac(arbTOOCTOHHBIMU
MOKPBITUSIMU Ha OETOHHOM OCHOBAHMH.

Hexcécmkasa — onexna, paboTaromias Kak CJIOUCTas cHUCTeMa OECKOHEYHBIX B IUIaHE
pa3MepoB Ha TPYHTOBOM OCHOBAHHH.

K nexéctkum nopoxkHbiM onexaam (JO) oTHOCATCS 0AEKIbI CO CIOSIMHU, YCTPOECHHBIMU
U3 pasHoro BuAa acdanbToOeToHa (MM AETTeOETOHOB), M3 MAaTepuajgoB U TPYHTOB,
YKPETUIEHHBIX OMTYMOM, IIEMEHTOM, U3BECThIO, KOMILIEKCHBIMH M IPYTHMH BSIKYIITMHE, 2 TAKKe
U3 c1abOCBSA3HBIX 36PHUCTHIX MaTepuaioB (1eOHs, IIaKa, TPaBUs | Jp.).

B MHOrocjaoWHBIX KOHCTPYKLUHUSX pAa3JIMYalOT CIEAYIOIUE 91eMeHmbl  OOPOHCHOU
00e24cOobl.

Iokpeimue — 310 BepxHsst yacTh J1O, BocprHUMAIOIAs YCHIUS OT KOJEC TPAHCIIOPTHBIX
CPEICTB U MOABEPraroniasicsi HeMOCPEICTBEHHOMY BO3AEHCTBHIO aTMOC(HEPHBIX (PAaKTOPOB.

Ocnosanue — dactb koHcTpyknmu JIO, pacmonokeHHas mof MOKpbITHEM. OHO
o0ecrieurBaeT COBMECTHO C IMOKPBITUEM MepepacrpesielieHne HAampsbKeHUH B KOHCTPYKILIHHU, a
TaK)K€ MOPO30YCTOMYHMBOCTh M OCYIICHHWE KOHCTPYKIHH. COCTOUT M3 HECKONBKHX cloéB. [lpn
HAJIMYUU HEONArompUATHBIX MOTOJHO-KIMMATHYECKUX M TPYHTOBO-TUIPOJIOTHYECKUX YCIOBUN
MEXTy HECYIIIMM OCHOBAaHHUEM W IMOACTHUJIAIONINM IPYHTOM YCTPAWBAIOT JOTIOJHUTEIBHBIC CIIOU
OCHOBaHUSI.

Pabouuii  cnoti  3emnsinoco nonomna (MOACTWIAKONIMK TPYHT) — OTO THIATEIHHO
YIJIOTHEHHAS U CIUITAHUPOBAHHAS BEPXHsIS YacTh MOJOTHA, HA KOTOPYIO YKJIabIBAIOT JOPOKHBIE
onexpl. OH HaXOAUTCSA B MpezesiaXx OT HU3a TOPOKHOM 0J1exk/1bl 10 2/3 riyOMHBI TpOMep3aHus,
HO He MeHee 1,5 M 0T moBepxHOCTH MOKPHITUS. Ha pabounii crnoit nepenaéres u pacnpenensercs
BCE JaBJICHHUE OT TPAHCIIOPTHBIX HArpy30K. KomIuiekc, BKITFOUAONIUI B Ce0s TOPOKHYIO OACIKITY
U 3eMJISTHOE TMOJIOTHO C JAPEHAKHBIMH, BOJOOTBOIHBIMHU, YAECPKUBAIOIIUMHA U YKPETUTEIHHBIMU
KOHCTPYKTHBHBIMH 3JIEMCHTAMH, HAa3bIBACTCSI IOPOKHON KOHCTPYKITHCH.

[Tpumep DOPOKHOIN KOHCTPYKIIMK NPUBEAEH Ha puc. 2.1.

Puc.2.1 — KoncTpykuust

JOPOKHOM OJEXKIbI; L . - J.J L
1 — BepxHMI CIIOH HOKPBITHSI — o a0 25
MEJKO3E€PHUCTBIN IIOTHBIN
ac¢apTo6eToH (5 cm);
2 — HWKHHUH CIOH HOKpBITHUS —
KPYIHO3EpHUCTBIN TIOPUCTBIN
ac¢apTo0eToH (8 cm);
3 — BepXHHUIl CJIOM OCHOBaHHSA —
HecYyaHo-TPaBUHHASCMECH,
YKperiéHHas ieMeHToM (22 cm);
4 — HWKHUWH CIIOW OCHOBaHUS —
niecok (30 cm).

HOKpLITI/IC Ha3Ha4yacTCA C y‘-IéTOM HCpCHCKTHBHOﬁ HpHBCJIéHHOfI HMHTCHCHUBHOCTH JIBUXKCHUS.
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2.1.2 Knnaccupukanus no TUNY NOKPHITHSA
Knaccudukanus JopoKHBIX OJ€XK]I IO TUITY TOKPBITUS NpUBeaeHa B Ta0. 2.1.
Tabnuma 2.1
Knaccudukanus nopoxusix ogexa(OH 218.046-01, tadn. 1.1)

Tune qopomHbix
Marepuan 1 cnocod ero vk

OJIEH ]
Kanurans- | M3 ropaunx achansrodeToHHbIX cMecei
HBIE LemenToDeTOHHBIE MOHOIHTHBIE
Henesoberounple, MOHOIUTHEIE B COOPHBIE WIH W3 OPEABAPHTENLHO HAMPH-
HEHHOTO LUEeMEHTODeTOHA, apMODETOHHBIE COOPHBIE H MOHOIHTHBIE
= 1. M3 ropauux achansrodeToHHBIX cMecei
E 2. M3 xonoauex achansTo0eTOHHBIX CMeceil
5 3. M3 opraHoMHHEpaIBHBIX CMECEH! C MHAKMMH OPraHHYECKHMH BRKYILIHMH; C
o AHAKHMH OPraHMHYECKHMH BARMYILHMH COBMECTHO C MHHEPAIBHBIMH, C BA3KH-
g MH, B TOM HHCJIE IMYICHPOBAHHBIMH OPTraHHYECKMMH BSKYIIHMH; C 3MYILIH-
§ z POBAHHBIMH OPrAHHYECKHMH BAMKYIIMMH COBMECTHO € MHHEPAILHBIMH
E % 4. M3 kaMEHHBIX MATEPHANIOB H IPYHTOB, 00pafoTaHHbBIX DUTYMOM DO criocody
= T CMELIEHHA HA JOPOTe WIH METOJAMH IPOIHTKH
?T é 5. M3 kameHHblx Marepuanos, 00padoTaHHbIX OPraHHYecKHMH BRKYIIHMHE Me-
g o TOAOM IIPOITHTKH
= 6. YUépHoro webdHs, NPHIOTORIEHHOID B YVCTAHOBKE H YIOKEHHOIO 110 Clocoby
JAKIHHKH
7. M3 nopucroit 1 seicokonopuetoi achansrobeToHHON CMECH ¢ NOBEPXHOCT-
HO# oOpaboTKoi
8. M3 npounoro wedHs ¢ aeoiidoil nosepxuoctHoii obpaboTkoii

[leténounbie H rpaBHiHBLIE; U3 FPYHTOB H KAMEHHBLIX MaTepHanos, obpaboTaH-
[lepexoaHsie
HbIX BAHVIIHMH MJIH APMUPOBAHHBIX MeOCHHTETHYECKMMH MATEPHAIAMH

H Ha I'PYHTOR, ApMHPOBAHHBIX TICOCHHTCTHHCCKHMH MATCPHATAMHE HIIH  YIIy4-
H3IIHE

LIeHHBIX 100ABKaMH

IIo BUAY MOKPBITUSA TOPOXKHBIE ONEKIBI MOAPA3JIEIAIOTCS HA )COBEPULEHCBOBAHHDbIE,
nepexoomvie u HU3ue20 mund.

Ycosepuwencmeosannvie IOKPHITUA UCIIOJIB3YIOTCS HA JOPOTaxX BBICOKUX KATErOpUH.

JloposKHBIE OCKIBI nepex00H020 muna UCTIONb3yI0TCs Ha noporax IV u V kareropuii.

Huzwezo muna — Ha noporax V KaTeropuu.

Ycosepuiencmeosannvie OKPHITHS MOAPA3ZACISIIOTCS Ha KaUTaJIbHbIE U OOJIETYEHHBIE.
OOBIUHO JOPOXKHBIE OJEXK/bl KANUTAJIBHOIO TUIA IMPOEKTUPYIOT Ha moporax I #t m II-it
Kareropuu, ooneruennoro — |11-it u [V-ii kareropuu [2, 3].

JTanbl NPOCKTHPOBAHUSA JOPOKHBIX O/1€/K/ HE:KECTKOro THIIA
- HazHauenue tuna JOpOKHON OJI€K/Ibl B 3aBUCUMOCTH OT KaTErOpUHU JOPOTH;
- HazHauenue pacuy€THON Harpy3Ku Ha JOPOKHBIE OJIEKIBL;
- KoHcTpynpoBanue 10poKHOU OfEKIBL;
- PacuéTel 1op0oKHOM 01€K bl HA POYHOCTH;
- Pacu€rbl 1OpOKHOM OEKIbI HA MOPO30YCTONYMBOCTD U OCYILICHHE.

2.2 KoncTpynpoBaHue NOKPBITHI 10POKHOM 0eKIbI
2.2.1 3agaun ¥ NIPUHIUIIBI KOHCTPYMPOBAHUS TI0POKHBIX O/1€K/T
[Tponetypa KOHCTpyHpOBaHUs AOPOKHBIX ofex ([O) BkimtoyaeT B ceds:
- BBIOOD TTOKPBITHS;



- Ha3HAUEHHE YMCJIa KOHCTPYKTHUBHBIX CIOEB C BHIOOPOM MaTepUaloB M Ha3HAu€HHE UX
OPUEHTUPOBOUYHBIX TOMIUH. OObIYHO KOHCTpYKLHS J{O COCTOUT U3 OIHO- WM JABYXCIOHHOIO
IIOKPBITUSI, OCHOBAHUS, TAKXKE€ COCTOSIIEr0 M3 HECKOJIBKUX CJIOEB, U JIOMOJIHUTEIBHOIO CIIOA
OCHOBAHUS;

- Ha3HAYeHUE MOpPO30- WM TEIUIO3ALIMTHBIX MEp, a TaKKE Mep IO IOBBILICHUIO
TPEIIMHOCTOMKOCTH U CIBUTOYCTONYMBOCTH CJOEB, YYBCTBUTENBHBIX K TEIUIOBIAKHOCTHBIM
BO3JICUCTBUSAM.

Martepuassl c0€B JOKHBI pacnosiaratbes mo tonmuHe JJO ¢ y4éToM IpoYHOCTH.

[TpouHOCTH Cl10s1 MaTepurana J0JKHA YObIBaTh CBEPXY — BHU3.

XKenarenbHo, 4TOOBI OTHOIIEHHE MOJYJIEH YIPYTOCTH CMEXHBIX MaTEPUaIOB HAXOIMIOCh
B IIpeienax

% =5:6.

2
OOBIYHO JOPOKHBIE OJEK]bl KAUTAIBHOTO THUIIA MPOEKTUPYIOT Ha poporax [-if u 1I-i
kareropuu u Ha goporax III-it u IV kateropuu ¢ GomnplIoi 105el GOIBIIETPY3HOTO TPAHCIIOPTA.
KanuTaneHple OKPBITUST YCTPAaUBAIOT U3 TOPsiUMX ac(hanbToOeTOHHBIX cMmeceit (cM. Tabm. 1.1).
JIopoKHBIE 0/IeXk bl O0JETYEHHOTO TUIA YCTpanuBaroT Ha Aoporax III-it u IV-it kateropuu [1, 2].

[TokpeITHSL B ATOM CiTydae OeNaloT: U3 TOPSYUX M XOJIOMHBIX ac(halbTOOETOHHBIX CMECeH;
4EpHOTo IIeOHS, MPUTOTOBJICHHOTO B YCTAaHOBKE W YIOXKEHHOTO MO CIOCO0Y 3aKJIMHKHU; M3
MOPUCTOM M BBICOKOTIOPHCTOM ac(anbToOOETOHHOW CMECH ¢ TIOBEPXHOCTHOW 00pabOTKOM H T.1.
(cm. Tabm. 1.1).

Bun, mapky m Tun acdanbTobeToOHa s TOKPBITUS HA3HAYAIOT B COOTBETCTBHH C
nonoxxenusamu aeictByromux CIT 34.13330.2012 «ABromobminbnbie poporu» u I'OCT 9128-
2013 «Cwmecu achanbTOOCTOHHBIC, nosimMepachanbToOeTOHHEIE, ac(hanbToOETOH,
nojauMepac(aabTOOeTOH ISl aBTOMOOMIIBHBIX JOPOT U a3poApOMOB. TeXHHUYECKHE YCIOBUS»
[3.4].

OnHOM M3 OCHOBHBIX 3aJau NpU KOHCTPYHUPOBAHMM MakeTa ac(albTOOECTOHHBIX CIOEB
SBJIIETCS ONTHUMU3ALMs TOJIUHBI BEPXHEro CJIOS W3 IUIOTHOTO MJIM BBICOKO IUIOTHOTO
acanbTobeTOHA.

AchaabTo0eTOHHOE NOKPbITHE W OCHOBAaHUHE [OJIKHBI ObITb, KaK IPAaBWJIO,
OHOC/IOMHBIM.

JIByxcnoiiHoe ac(aibTOOETOHHOE OCHOBAHUE JIOMYCTUMO PUMEHSATh JIUIIb npu
HEOO0XOMMOCTH MCIIOJB30BaHMs B HIKHEM CJIO€ OCHOBaHMs ac(anbToOeTOHa ¢ MOHMKEHHOU
C/IBUTOYCTOMYMBOCTbHIO (BBICOKOTIOPHUCTBHIH, TECYaHbIN ).

2.2.2 Knaccupukanus achanbrodeToHHbIx cmeceii mo FOCT 9128-2013

Acghanomobemonnas cmeco — 3TO PpaAIMOHAIBHO TNOJO0paHHAs CMECh MHHEpPaTbHBIX
MarepuaioB (meOHs (TpaBusi) U MeCKa ¢ MUHEPAIBHBIM IMOPOIIKOM HJIM 0€3 HEro) ¢ OMTyMOM,
B3SITHIX B ONPECIEHHBIX COOTHOIICHUSIX U MEPEMEIIaHHBIX B HAIPETOM CO CTOSTHHH.

Acparvmobemon — 310 yrnnoTHEHHas achaabToOeTOHHAs cMech. B 3aBucHMOCTH OT BHIa
MUHEPAIbHOM COCTaBIIAIONIEH CMECH MMOIpa3eysoT Ha IeOEHOUHbIE, TPABUIHBIC U TTECYaHBIE.

l'opsauue acgaromodemonnvie cmecu — 3TO CMECH Ha BSA3KUX U KMIKUX HEPTSIHBIX
TOPOXKHBIX OMTyMax, MPUMEHsIEMbIE HETIOCPEACTBEHHO ITOCIIE TIPUTOTOBIICHUS C TEMITEpaTypon
He Hke 120 °C.

Xonoouvie acganbmobemonnvie cmecu — CMECU Ha KUAKUX HEPTAHBIX JOPOKHBIX
OuTymax, 0MycKaeMble K JUIMTEIbHOMY XPaHEHHUIO U IPUMEHsIEMbIE C TEMIIEpaTypoil He HUXKE 5
°C.

B 3asucumocmuom wnaubonrvuieco pazmepa 3épeH MUHEPANbHbIX MAmMepudaiog CMecu
MOJIPA3/ICIISIOT Ha!

- KPYMHO3E€PHHUCTBIE — ¢ 3€pHAMHU pazMepoM 10 40 MmM;

- MEJKO3EPHUCTHIE — C 3€pHAMU pa3mMepoM 110 20 MM;
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- IecyaHble — ¢ 3épHamMu pazMepoM 10 10 mm.

B 3asucumocmu om 3navenus ocmamounoi nopucmocmu € eopauue acghaibmobemonHvle
cmecu noopazoensiom Ha:

- BBICOKOILIOTHBIE 1 <& < 2,5 %);

- IWIOTHBIE 2,5 < g <5 %;

- nopucteie 5 < g <10 %;

- BbICOKOMOpUCThIE € > 10%.

Xonoousvie acgpanomobemonst 0014CHbL UMems ocmamounyto nopucmocmp6<Cur < 60%.

B 3asucumocmu om coodepocanus 6 acgarbmodemonuvix cmecsx weons (rpasus)Cil
ropsiune 1meOEHOYHBIE M TpaBHUitHbIE ac(anbTOOCTOHHBIE CMECH M IUIOTHBIC ac(hanbTOOCTOHBI
MOJIPA3/ICIISIOT HA TUIIBL:

A —50% <Cm < 60%;

b —40% <Cm < 50%;

B —30% <Cu < 40%.

XomnogHble MEeOEHOUYHBIE WM TpaBUiiHBIE achanrbTOOCTOHHBIE CMECH H IUIOTHBIC
ac¢anbToOETOHBI MOAPA3ACIAIOT Ha THIIBL:

bx —40% <Cm < 50%;

Bx—30% <Cu < 40%.

Topsiuue necuamvie cmecu u acganbmodoemousvl 8 3ABUCUMOCIIU OM 6U0d NecKd
nojpa3aenaroTest Ha Tumbl [ (Ha meckax u3 oTceBoB) U [| (Ha MpPUPOIHBIX MECKaxX UM CMECSX
IIPUPOIHBIX [IECKOB C OTCEBAMU JPOOICHMUS).

Xonoouvie necuamvie cmecu U acgharbmobemonsvl 6 3ABUCUMOCTIU OM BU0A NecKd
MOJIpa3IeNAIOTCs Ha TUMHI ['X (Ha meckax u3 oTceBoB) U JIX (Ha MPUPOIHBIX MECKAX MIIA CMECSX
MIPUPOIHBIX MIECKOB C OTCEBAMU JAPOOIICHHUS).

Cmecu u ac¢anbTOOETOHBI B 3aBUCUMOCTH OT TIOKa3aTened (U3MKO-MEXaHHUYECKUX
CBOWCTB M MPUMEHSAEMBIX MaTepHAJIOB MO/IPa3AEIAI0T Ha MapKH, yKa3aHHble B Ta0u. 2.2 [4].

Tabmuma 2.2
Mapxku achansroberonnnix cmecei(I'OCT 9128-2013, Tadm. 1)
Buit u tin emeceii u3 acansroderona
Mapka
110 TEMIEpaType [0 [I0THOCTH THII
BBICOKOILIOTHBIE I
A I1I
[JIOTHELE E.T I, II, 111
ropsa4He B. 11 I1. 111
[OPUCTELE LI
BRICOKONOPHCTBIE 1eDEH0UHEIE I
BLICOKOIOPHCTRIE MECYAHbIE I
bx, Bx I1I
b<eg<10% ['x III
KOJIOAHBIE Tox i
BLICOKONOPHCTHIE WeDEeH04HbIE I

2.2.3 KoHcTpynpoBaHHe NOKPBITHIi JOPOKHBIX O/1€K KANMTAJIbHOI0 THIIA

[TokphITHS YCTPanUBaIOT U3 TOPSYUX ac(haTbTOOCTOHHBIX CMECEH.

Ha noporax I, II-ii kareropuii B BEpXHEM CJI0€ JOPOXKHOW OJEKIbl UCIOIb3YETCS IUIOTHBIN
acanbTobeToH I-ifi Mapku MeNKO3epHUCTBHINA (UIeOEHOUYHBIN WM TpaBUiHBIN) THIOB A, b u
necyaHbii Tana I'.

Mapka OuTyma HazHadaeTcsi B coOTBeTcTBUU C mpmiokeHuem A xk 'OCT 9128-2013 B
3aBUCUMOCTH OT KaT€rOpHUHU AOPOTU U JOPOKHO-KIMMATHIECKOH 30HbI (cM. [Ipunoxxenue).
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B Tabn. 2.2 npuBenensl Mapku 6utyma, ucnonszyembie B 11 u 11l qopoxHO-KIMMaTHYECKUX
30Hax, B coorBercTBHH ¢ ['OCT 9128-2013.

Tabnuua 2.3
[IpumMeHsiemMble Mapku OUTyMa JJIsl KA TATBHBIX TTOKPBHITHN
BO II u III 1OpoXKHO-KIMMATHYECKUX 30HAX
Kareropusa aproMo0nIBHOH J0pOrH
Bun
I 1I II IAY
acthansTo-
erona Tune! u mapka |  Mapka Tunel u Mapka Maprka | Tunsl v mapka| Mapka
CMECcH OnTyMa CMECH OuTyMa CMECH OuTyma
BH/ 60/90 BEH/ 60/90
[TnoTHbH Turw EH]L 60/90 Tunu EHﬂ 90/130 Tunw EHE 90/130
3r b A BB, ' [BHI90/130| A B, B, T, o E.B, T, '
E:{;;}:I: - n:m 1|{u I : .n.n. ka 1l 8 bH 60/90 Mapka .li;-I-L bH 60790
P P BH90/130 | PO BH 90/130

2.2.4 KoHcTpynpoBaHHe NOKPBITHI J0POKHBIX 0/1€K 00JIer'YeHHOr0 THIA
JIOpOo>KHBIE OAEkKAbl O0JIErYeHHOro TUla ¢ ac(haabTOOETOHHBIM U JIErTeOETOHHBIM MOKPBITHEM
yctpauBaror Ha goporax III m IV kareropmii M Ha nepBOM CTaauHM JBYXCTaJIUWHOIO
cTpoutenberBa gopor I kateropun:

1. Bepxuwuii cnoii u3 ropsunx acarbTOOSTOHHBIX CMECEW — TUIOTHBIM MEIKO3EPHHUCTHIN
eOEHOYHBIN (TPaBUNHBIN ).

Ha noporax III kareropun — I1-it mapku tunoB A, b u B u necuansiii achanbsrodeTon tumos I' u
J1. Ha noporax IV-ii kareropuu — ll1-it mapku tunos b u B, necuansiit Tunos I" u 1.

2. Bepxuuii cinoil W3 XOJNOAHBIX acalrbTOOECTOHHBIX CMecell —

MEJIKO3EpPHUCTHIN 11e0EHOUHBIN (TPaBUIMHBIN).

ac(hanbTobeTOH

Ha noporax III kareropuu — I-it mapku tunos bx u Bx u necuansiii acanproderon tunos I'x.
Ha noporax IV-it katreropuu — 1-it mapku TunoB bx u Bx, necuansrit Tunos I'x u JIx.

3. Tlokpeitme wu3 mopuctoro acdaabTOOETOHA C YCTPOWCTBOM IMOBEPXHOCTHOM
00pabOTKH WIIM U3 BBICOKOIIOPUCTOT0 ac(hanbToOEeTOHA C YCTPOHCTBOM ABOWHON MOBEPXHOCTHOM
00pabOTKHU JOMyCKaeTcsl ycTpauBaTh Ha AOPOrax ¢ MepCreKTUBHON MHTEHCUBHOCTBIO IBUKEHUS

10 3000 aBT./CyT ¥ IpH CTAIUHHOM CTPOUTEIILCTBE.
CooTBeTcTBYIOIIME MapKK CMECH U MapKu OUTyMa NMpUBEJEHBI B Ta0I. 2.4.
Hanpuwmep, st KpacHosipckoro kpas ucnonb3yetcst outym mapku BHJI 90/130.

Tabnuua 2.4
[Tpumensiemble Mapku OuTyma Juts 00aerdyeHHbIX mokpbITHiA Bo 11 n 111
L JIOPOKHO-KITMMATHIECKUX 30HaX
Kareropus asroMo0HILHON Jopory
Bua I IV
acthansroberona
Mapka cmecn Mapka Guryma Mapka cmecu | Mapka Ouryma
S EH/ 60/90 — BEH/I 60/90
[lnoTusii W3 ropsa4YHx AB.B.T. I BHJ 90/130 E.B.T. Il BH]J 90/130
cMeceit T EH 60/90 e bH 60/90
mapka Il EH 90/130 sapka 111 EH 90/130
CT 70/130
M1 xonoaueix cmecei I CI" 70/130 II MI 70/130
MIO 70/130

44




4. W3 opraHOMUHEpaJIbHBIX CMECEH: C JKUJIKUMH OPTaHUYECKUMHU BSKYIIMMHU; C
KUJKUMUA OPTaHHMYECKUMH BSDKYIIMMH COBMECTHO C MHHEPAIBHBIMH; C BSA3KHMH, B TOM YHCIIE
SMYJIBTUPOBAaHHBIMH OPTaHUYECKHMMH BSDKYIIMMH; C OMYJIbIHPOBAHHBIMU OpPTaHUYECKHMU
BSDKYIIIMH COBMECTHO C MUHEPAIbHBIMH.

5. U3 kaMeHHBIX MaTepuasioB M TPYHTOB, OOpabOOTaHHBIX OMTYMOM IIO CIIOCOOY
CMEIICHHSI Ha JOPOTEe MM METOIaMH IPOTIUTKH.

6. M3 xkaMeHHBIX MaTepHajoB, 0OpabOTaHHBIX OPraHUYECKUMHU BSOKYIIMMHU METOJIOM
TPOIHTKH.
7. Uépuoro mieOHs, TPUTOTOBJICHHOTO B YCTAaHOBKE M YIOXKEHHOTO IO CHOCO0Y
3aKIJIMHKU.
8. U3 mpounoro miebHs ¢ IBOHHOM MOBEPXHOCTHON 00paboTKO. JJopoKHBIE OEKIBI C

MOKPBITUEM U3 IIEOHS, IPaBUs U MecKa, 00padOTaHHBIX BSDKYIIMMHU YCTpauBarOT Ha foporax [V
u V Kareropui.
2.2.5. HaznaveHue TOJIMIMHBI MOKPBHITHSA

[IpenBapuTeIbHO TONIIUHY TOKPHITHS W3 achaibTOOCTOHA OOJIETYCHHBIX JOPOKHBIX
ONIeXk/ CIeAyeT Ha3zHayaTh paBHOM 4-6 CM, a NpU HCIOJIB30BAHUU JPYTHX MaTEpHUaJIOB
(nérrebeToHHbIe, U3 YEPHOTO MIEOHSA, U3 MICOHS, 0O0PAOOTAHHOIO BSIKYIIMMU TIO CIOCOOY
MPOIMUTKU, U3 KPYIMHOOOJIIOMOYHBIX MaTEpUajoB, U3 MECUAHBIX WM CYNECUYaHBIX TPYHTOB,
00pabOTaHHBIX B YCTAaHOBKE OUTYMHOH dMYJIbCHUEH COBMECTHO C IIEMEHTOM) — PaBHOU 6-8 CM.
OxoHYATeIbHO TONIIMHY MOKPBITHS yCTaHABIMBAIOT pacuéroM. He3zaBucHMO OT pe3ysbTaToB
pacqéTa Ha IMMPOYHOCTDH I[OpO)I(HOﬁ OACKAbI TOJIIHWHBI KOHCTPYKTHBHBIX CJIOCB B YIINIOTHCHHOM
COCTOSIHUHM CIieyeT MPUHUMATh He MEHee MPUBEICHHBIX B Ta0d. 2.5 3HaYeHU.

Tabnuma 2.5
MunumainbHas ToamuHa ciioéB goposkHon oaexabl(CIT 34.13330.2012, Tabm. 8.9)
MartepHaisl CIoEE JOPOMKHON OJIeH 1k Tonmuua cinos, cMm
Kpynuosepuucrsiil acthansroberon (¢ pasmepom séped 1o 40 mm) 7
Menkozepuucrslii achansroberon (¢ paimepom 3épen qo 20 mm)
Hleténouno-mactiyneiil achansroberod (qo 10 MM) 1 necyansii achans- 3
To0eToH (10 5 MMm)
[le6énounsie (rpasuiinbie) MaTepHansl, 06paboTaHble OPraHHYECKHM 8
BSKYIIHM
[leGetb, 00paboTAHHELH OPrAHHHECKHM BAKYLLHM 10 CIIOCO0Y NPOINTKH 8
[lleGEHouHbBIE M TPaBHHHBIE MATEPHANEI, HE 00PabOTAHHBIE BAMKYIIIHMH:
Ha TIECHAHOM OCHOBAHHM 15
Ha TIPOMHOM OCHOBAHHH (KAMEHHOM WIIM H3 YKPEIUIEHHOTO FPYHTa) 8
Kamenusie Matepuansl 1 rpyHTel, 0DpaboTaHHbIe OPraHHYeCKUMK HIIH He- 10
OpPraHUYeCKHMH BAKYIIMME

Ilpumeuanue: TonMHY KOHCTPYKTUBHOTO CIIOSl CJIEAYyeT NPUHUMATh BO BCEX CIydasX HE
MeHee JBOMHOT0 pazMepa Hanbolee KpYITHOH QpaKkiii IPUMEHIEMOT0 MIUHEPaIbHOTO MaTepHara.

Ecmn  acdanbToOETOHHBIE CIIOM W CIIOM, COJEp)KAIlUe€ OPTaHMYeCKOe BSIKYIIEe,
YKJIaJbIBAIOT Ha CJIOM OCHOBAaHUS, YKPEIUIEHHBIE LIEMEHTOM, TO TOJIIMHY CIOEB U3
MaTepuaioB, COACPXKAIIUX OPTaHMYECKOe BsDKyIee (11 OTpPaHWUYCHHUS  TOSIBICHUS
«OTPaXEHHBIX» TPEIINMH HA TOKPHITHH) HY)XHO MPUHUMATh, KaK MPAaBUIIO, HE MEHEEe TOJIUHBI
CIIOEB, YKPEIUIEHHBIX IEMEHTOM.

[Ipu >TOM MHUHHMMalIbHAsI TOJNIIMHA CIOEB C OPraHUYECKMMHU BSDKYIIUMHU JOJKHA
COOTBETCTBOBATH JAaHHBIM Ta0II. 2.6.

Tabmnuma 2.6
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Orpannuenus Ha Tonumny ciao€B(CII 34.13330.2012, tabiu. 7.6)

Tun mopowuoii Haumensinas TonmuHa cnoés U3 MaTepPHAIIOR, COIEPMKALLHY OPraHHYeCKOE
OEH Ik BAMAVILEE, YIOMKEHHBIX HA CIIOHM, YVEPEIUIEHHBIE LIEMEHTOM, CM

Kanuraneueie 18

ObneryeHHsie 12

Tpumep KoHCcmMpYKYUU OOPOIHCHOU 00eXHCObl KANUMATLHO20 MUNA:
1. 1-t crou noxpeimus. opsuuii menkosepuucmolii niomuuli acaremobemon. Tun b, mapka I — 5
CM.
2. 2-1 cnou nokpvimust. I opsuuil KpynHo3epHucmplil ROPUCMbLIL Achanrbmodemon — 7 CM.
3. OcHosaHue. DPpakyuoHUpoBaHHwvlll ujebeHb, VI0NHCEHHbI HO chocoby 3akmunku — 20 cm. 4.
Jlononnumenshuiti croil. I pasutino-necyanas cmeco C4 — 35 cm.
5. I pynm 3eMaa1020 nONOMHA — CY2AUHOK JESKUIL.

2.3.KoHCcTpyHpoBaHUEe OCHOBAHMII TIOPOKHON 0e3KIbI
2.3.1. KoHcTpyupoBaHHe OCHOBAHUIA JOPOKHBIX 0/1€K KANNTAJLHOI0 THIIA

Cnou ocnoeanus uz 20psa4e20 NOPUCMo20 KPYNHO3EPHUCMO20 ac@anrbmobemona.

Ero ycrpamBaioT B BepXHEW 4acTH HECYIIETr0 OCHOBAHHUS Ha OPOTax, MpeaHa3HAYeHHBIX
JUIL BMOKEHUS aBTOMOOWJIEH Tpy30MOJBEMHOCTbIO 8 M 0ojiee TOHH, NPH YCTPOMCTBE IO
KPBITUH TOJIIMHOM 3-5 cM.

Pa3zmep 3épen — 10 40 mm. ["opsiumii mopuctslii achanbTo6eToH umeeT Mapky [ u 11 [4].

Mapka OuTyma IpuMEHSIETCS Ta e camasi, YTO M B TOKPBITHH.
AcdanbTo0ETOHHOE OCHOBAHUE JIOJKHO OBITh, KaK MPABUIIO, OJHOCIONHBIM.
JIByxcinoiiHoe  ac(anbTOOETOHHOE OCHOBAaHHME  JOMYCTUMO NPUMEHSTh JIMIIb  IpU
HE0O0XOAMMOCTH HCIIOJIb30BaHMsI B HUKHEM CJIO€ OCHOBaHMs ac(aibTOOETOHA C MOHMKEHHOM
CABUTOYCTOMYMBOCTBIO, K KOTOPBIM OTHOCATCS BbICOKOMOPHUCTHIN (10% < €) u mecuanblii. B
TOM Ciy4ae CcJIOW M3 MOPUCTOro acdaibToOETOHA YKIAIBIBAIOT HA CIOW u3 2opauezo
8bICOKONOPUCTNO20  WEOEHOUHO020 KPYHHO3EPHUCMO20 — acharbmobemona uiu 20psaue2o
8bICOKONOPUCTNO20 Necuanozo acganbmodemona. Mapka ykaszasa B 1a0i. 3.1.

Tabmuma 3.1
Mapxku acanpToOeToHa It OCHOBAHUM
Bua v tin cmeceit n3 achansrodeToHa
Mapka
110 TEMIIEPATYPE 110 [UIOTHOCTH THIL
ropstHe HOPHCTEIE I, 11
BEICOKOIOPUCTEIE [eOeHOYHBIE I
BBICOKOIIOPHCTBIE [ECHAHBIE II
bx, Bx I, 1I
6<=g=10% I'x I, 11
XONIOIHEIE TIx I
BEICOKOIOPHCTRIE [e0eHOYHBIE I

Hecywuti cnoui ocnosanusi u3z npounvix mamepuanos. Hecymuil cioll OCHOBaHUS
KalTUTATBHBIX JTOPOXKHBIX OJIEK]l TAK)KE YCTPAHMBAIOT M3 TAaKMX MPOYHBIX MAaTEPHAIOB, Kak
nErTe0eToH; 11e6EHOUHbIe cMecH, 0o0paboTaHHbIE OUTYMHOI AIMYJIbCHUEH;
(dbpakMOHUPOBAaHHBIN 1Ie0eHb, O00pPaOOTaHHBIN BS3KHM OHUTYMOM IO CIOCOOY TPOMHTKY;
(paKIIMOHUPOBAHHBIN 1€OEHB, YIOKEHHBIN M0 MPUHIUIY PACKIMHKH MEJIKUM IIeOHEM MU
rpaHyJIMPOBAHHBIA AKTHBHBIM IILTAKOM.

Ecnu B kauecTBe HECYIIETO €10 OCHOBaHUS MPUMEHSIETCA CIIOH U3 ujebHs, yKpeniénHozo
no memoody NpONUMKU YeMEeHMHO-NeCYaHol cmecvbio, TO MUHHMAallbHAs TOJIIWHA CIOEB
KaluTaJIbHOU JTOPOKHON OJIEXK/IbI, COACPIKALINX OPraHMYECKOE BSDKYILEE U YKJIIbIBAEMBIX Ha
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HEro, JI0JKHA ObITh He MeHee 18 cM (Tabn. 2.6) U He MeHee TOJIIMHBI CJI0EB, YKPEIUIEHHBIX
LEMEHTOM. JTO HEOOXOJUMO MJii OTPAaHUYEHUS TOSBICHUS «OTPAKEHHBIX» TPEHIMH Ha
MOKPBITHH.

Cnou ocHogaHus u3 wjebHs, YI0IHCEHHO20 NO NPUHYUNY PACKIUHKU MEIKUM WeOHeM Ulu
2PAHYIUPOBAHHBIL AKMUBHLIM wilakoM. B 3TOM cilydae NpUMEHSIOT 111€0€Hb, OTBEYAIOLIUI
tpedboBanusim ['OCT 25607, 'OCT 8267, I'OCT 3344 u [5-7]. B kauecTBe OCHOBHOTO
MaTepuaia UCoiab3yiT medeHs ¢ppakiuu 40-70 (80) mm umu dpakuu 70(80) -120 MM, a B
KadecTBe packimHuBaromero — ¢ppakuuu 5-10, 10-20 u 20-40 mMm.

[Tpu ycTpoiicTBe OCHOBaHUHN TOPOKHBIX o€k U3 medHs ¢ppaxuuu 40-70 (80) mm s
pac KJIMHKHU JIOIyCKAeTCsl MPUMEHATH meo¢Houno-necyanbie cmecu C10, C11 mo 'OCT 25607
BMecTo pakuuu 5-10 mm (cMm. [Ipunoxenue b).

[To mpouHoCTH Mapka 1IeOHS Ha CKATHE JOJIKHA ObITh B COOTBETCTBUU C Ta0uI. 3.2.

Tabmuna 3.2
Mapku 1we6Hst o npounocty st ocoBanuii(CII 34.13330.2012, Tabua. 8.13)

Mapka no npo4HOCTH HA CEATHE (pa3IaBIHBAHHE)
Marepuan He menee, MITa nins popor
I-IIT kareropuii IV — V kareropuii

HleGenn u3 H3BepsKeHHBIX U MeTaMopidhuue- 800 800

CKHX MOpo

ebens H3 0CaIOUHBIX HOPOJ 600 400

Hlebens M3 wnakos 4€PHOI M UBETHOH Me- 600 400
Tauypruy, GochopHeix

HlebGens u3 rpasua 600 400

B cnydae ykiagku KaMEHHBIX MAaTE€pUAIOB HA TJIMHUCTBIE TPYHTHI IPEIYCMATPUBAIOT
MPOCIIONKY U3 T€OCHHTETHYECKUX MATEPHAJIOB WM MPOCIONKY TOIIIMHONW He Me Hee 10 cm u3
MI€CKA, BBICEBOK, YKPEIICHHOI'O TPYHTAa WA IPYTUX BOJAOYCTONYUBBIX MAaTEPUAIIOB.

2.3.2.KoHcTpynpoBaHHe OCHOBAHM I0POKHBIX 0/1€K1 00JIerYeHHOr0 THIIAa

Ha noporax III m IV xkareropuii menecooOpa3HO yCTpaumBaTh OCHOBaHHUE JIOPOKHON
ONSKIbl M3 TPaBUUHOTO MOPUCTOTO  acanbTOOETOHA; TI'paBUMHO-TIECUYAHBIX  CMecei,
00pabOTaHHBIX SMYJIbCHEW, IETTAMH M JAPYTHMH OPTaHWMYECKHUMH BSDKYIIUMH, Pa3THIHBIX
MaTepuagoB, TPYHTOB M MOOOYHBIX TMPOJYKTOB IPOMBIIUIEHHOCTH, 00pabOTaHHBIX
HEOPTaHMYECKUMH WM KOMILUIEKCHBIMH BSDKYIIMMH, IEOEHOUYHBIX W MEeOEHOYHO-TPAaBUITHBIX
cMecen.

Ecnu B kauecTBe HECYIIEro Ciiosi OCHOBAaHUSI IPUMEHSETCS 10U U3 ujebOHs, YKPenaeéHHblil
no Memoody NPONUMKU YEeMeHMHO-NeCUYaHol cMecblo, TO MHHHUMAJbHAs TOJIIMWHA CIIOEB
00JIer4eHHON JOPOKHOM OJIeXK/IbI, COJIEPKALINX OPTaHUYECKOE BSKYIIEe U YKJIaJbIBa€MbIX Ha
HEro, J0JKHa ObITh He MeHee 12 cM (Tabn. 2.6) U He MeHee TOJIIMHBI CIOEB, YKPETJIEHHbIX
LEMEHTOM. OTO HEOOXOAMMO [UIsi OTpPaHUYEHUS TMOSBIEHUS «OTPaKEHHBIX» TpPELIMH Ha
MOKPBITHH.

Cnou ocnoganus u3 ujebms, yao0KeHHOTO MO MPUHIUIY PACKIMHKU MEJIKUM HIeOHEM WITH
IpaHYJIMPOBAHHBIA AaKTUBHBIM IIakoM. [Ipy 3TOM B KauecTBe OCHOBHOTO MaTe puaia
ucronb3yroT medeHs ¢pakmuu 40-70 (80) mm mm ¢pakiun 70(80) -120 MM, a B kKauecTBe
packimHuBaroero — ¢ppakuuu 5-10, 10-20 u 20-40 mm.

[Tpu ycTpoiicTBE OCHOBAaHUM JAOPOXKHBIX onexa u3 1medHs ¢ppaxuuu 40-70 (80) MM s
PaCKJIMHKU JIOMyCKaeTcsl MpUMeHATh mebéHouno-necuyansle cMecu C10, C11 mo I'OCT 25607
BMecto ¢pakmuu 5-10 mm. Tlo mpounoctn Mapka mmieOHS Ha CKaTHE JOHKHA OBITh B
COOTBETCTBHH ¢ Ta0I. 3.2.

2.3.3.JlonoJHUTEIbHbIE CJIOH OCHOBAHUS
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Mexy KOHCTPYKTHBHBIM CJIOEM M3 KaMEHHBIX MaTEpUAIIOB U CIOEM M3 MEJIKO3EpPHHCTHIX
IPYHTOB MpPELyCMaTPUBAIOT IPOCIONKY M3 T€OCHMHTETHYECKOT0 MaTepualla MM IPOCIOUKY
ToNUHOW He MeHee 10 cM U3 mecka, BBICEBOK, YKPEIUIEHHOTO TIpyHTa WIM JPYIHX
BOJIOYCTOMYMBBIX MaTepHaJIOB.

Jlnist yCTpOHCTBa TOTOHUTENBHBIX CIIOEB OCHOBAHUS MOTYT OBITh puUMeHeHbl cmecu C3 -
C11 no I'OCT 25607-2009 [5] 1 necku mo 'OCT 8736-2014 [6].

Koadduument punbrpanmu cmeceit 1 ecKoB T0IHKEH ObITh HE MeHee 1 M/cyT.

2.3.4.MuHuMa/IbHas TOJILIMHA CJI0EB
MuHUMaJIbHYIO TOJIIHMHY CJIOEB YCTaHABIMBAIOT B COOTBETCTBUH € Tabi.3.3.

TonumHy KOHCTPYKTUBHOIO CJOs ClEAyeT NPUHUMATh BO BCEX CIIydasx HE MEHEee ueM

JIBOWHOTO pa3Mepa Haubosiee KpymHOH (ppakuy MPUMEHIEMOr0 MUHEPAIbHOTO MaTepHara.

Tabmuma 3.3
MunumanbHas TonmuHa cioéB ocHoBaHuA(CIT 34.13330.2012, Ta6:m. 8.9)
Marepuansl cinoes A0poKHOH 01eR 1kl Tonmuua cnos, cM
Kpynuosepuucrsiii acthansroderon (¢ passmepom sepex 10 40 vu) 7
Menkosepuucrteiil acansroberon (¢ pazMepos sepel 10 20 M) ]
Hlebénouno-macTHuHbI achanbToberon (1o 10 MM) 1 necuauslii acanb- 3
ToDeToH (10 5 MM)
[ebGéuounsie (rpapuiinsie) Matepuaisl, 00paboTaHHBIE OPrAHUHECKHM Bi- 8
HYLIHM
[Hebeun, oOpaboTaHublii OPraHHYECKHM BARYLIHM 10 CHOCO0Y NPOMHTEH 8
[HebGéuounsie u rpasuiinbie MaTepHansl, He 00paboTaHHbBIe BAKYLLHMI: s
Ha [IECHAHOM OCHOBAHHH 18
Hi [IPOYMHOM OCHOBAHHMH (KAMEHHOM HIIH H3 YKPEIUIEHHOTO IPYHTA)
Kamenubie Matepuansl U rpyHTel, 00padoTaHHbBIe OPraHHYeCKUMH WY He- 10
OPraHUYeCKHMH B YIHMH
Tabnuna 3.4

3epHOBOI COCTaB FOTOBBIX CMECEH JIJIs YCTPOMCTBA OCHOBAHHUI U JIOTIOJHUTEIILHBIX CIIOEB
ocuoBauuii(I'OCT 25607-2009)

Haubons- [Monusiii ocrarok, % no Macce, Ha CHTAX C PA3MEPAMH OTBEPCTHIL, MM
Ho- LM
e 2:;:83 120 80 [ 40 | 20 | 10| 5 | 25 | 063 | 016 | 005
MM
CmecH 118 NOKPLITHI
C1 40 0 0 0-10 | 20-40 | 35-60 | 45-70 | 55-80 | 70-90 | 75-92 | 80-93
Cc2 20 0 0 0 0-10 | 10-35 | 25-50 | 35-65 | 55-80 | 65-90 | 75-92
CmecH 118 OCHOBaHMH (HeNpepsIBHAA MPAHYIOMETPHA)
C3 120 0-10 | 10-30 | 30-50 | 40-65 | 54-75 | 65-85 | 71-90 | 82-95 | 90-98 | 95-100
C4 80 0 0-10 | 15-35 | 28-55 | 40-70 | 50-80 | 60-85 | 80-95 | 91-97 | 95-100
Cs 40 0 0 0-10 | 25-60 | 45-80 | 57-85 | 67-88 | 80-95 | 90-97 | 95-100
Co 20 0 0 0 0-10 | 25-60 | 50-77 | 58-85 | 80-95 | 90-97 | 95-100
Cc7 10 0 0 0 0-5 | 0-37 | 30-60 | 50-77 | 75-95 | 85-97 | 90-100
C8 5 0 0 0 0 0-5 | 0-40 | 20-55 | 55-87 | 75-98 | 80-100
CaecH 115 OCHOBAHHI ([IPepBIBUCTAN IPAHYIOMETPH)
C9 80 0 0-10 | 15-35 | 28-55 | 40-70 | 50-80 | 50-80 | 60-88 | 85-97 | 95-100
C10 40 0 0 0-10 | 25-60 | 45-80 | 57-85 | 57-85 | 71-91 | 87-97 | 95-100
C11 20 0 0 0 0-10 | 25-60 | 50-77 | 50-77 | 70-88 | 85-97 | 95-100
[Mpumeuanusn

1 Jonyckaercs uenonszosanue cmeceil Cl u C2 uia yerpoHcTBa OCHOBAHMUIL IPH COOTBETCTBYHOLLEM
TEXHHKO-3KoHOMHYecKoM oBocHosanuy; C3-Co, C9-C11 - mins yeTpoicTea J0NOTHUTEILHEIX CI0ER
ocuosauuit; C4-C5, C10-C11 - guu ykpennesns 0004MH aBTOMOOMIBHEIX JOPOT.

2 Cmecu Cl n C2, npumMeHsieMble JUIA TOKPLITHS, JO/UKHBL cogepkars He meHee 50 % webua or
MACCHI HACTHLL pasmepoM Gonee 5 MM, BXOJSILIUX B COCTAB eMeceil.




2.4 PacuéTHble mapaMeTphbl NOABUKHON HArPY3KH HA IOPOKHBIE O1€HKAbI
2.4.1 Buabl HArpy30K, YYUTHIBA€MbIX NPH MPOEKTHPOBAHNHU JOPOKHOM OI€KIbI

Pacuér nopoxHOM 0J€kK bl Ha IPOYHOCTH OCYIIECTBIIAIOT C YYETOM HOPMATUB HOM OCEBOU
Harpy3Ku, pacu€THOM OCEBOM HAarpy3Ku JIsi KOHKPETHOTO IOTOKa M pac 4YETHOM yAEIbHOU
Harpy3KH.

Hopmamusnas ocesas nazpysxka — 3TO TOJIHAs Harpys3ka OT Hambosee Harpy>KeHHON OcCH
YCJIOBHOT'O JIBYXOCHOT'O aBTOMOOUJIS.

3HaueHHe HOPMAaTUBHOW OCEBOM Harpy3Ku MPUHUMAIOT B 3aBUCUMOCTH OT KallUTaJIbHOCTH
JIOPOKHOU OJEHKbI:

- IIPY KaUTaJIbHOM THUIIE IOPOKHOM 0J1e3K 1kl OHa cocTaBisieT 115 kH;

- Ipu obJsieryeHHOM U nepexoanoM tunax — 100 xH [3,7].

Pacuémnas ocesasn nacpysxka — 3T0 MakCUMallbHasg Harpy3ka Ha HauOoJee HarpyXeHHYIO
OCh TSl IBYXOCHBIX aBTOMOOMJICH HITM Ha MPUBEACHHYIO OCh JIJIsl MHOTOOCHBIX aBTOMOOMJICH.

Jlonst Takux aBTOMOOUIIEH B cOCTaBE U MHTEHCUBHOCTH JBMKCHUSI JOJKHA COCTABIISITh HE
Menee 5 %. Ecnm makcumanbHasi oceBas Harpy3ka MEHbIIIE HOPMAaTHBHOM, TO B KadyeCcTBE
pacy€THOM MPUHUMAIOT HOPMATUBHYIO OCEBYIO HArpy3Ky.

Yoenvnaa mnacpyska — 3TO Harpy3ka Ha JOPOXKHYIO OJEXJIy OT Kojeca pacu€THOIo
IBYXOCHOTO aBTOMOOWIs. OHa Monenupyercs, Kak TMOKMN KpyroBoil mramm auamerpoM D,
nepeAarouii PaBHOMEPHO pPacHpeleIEHHYI0 HArpy3Ky p Ha TMOKPBITHE JIOPOXKHON OJIEXKIBI.
[Inomane kpyra paBHOBeNMKas IUIOLIAAN OTIIEYaTKa KoJeca.

JuameTp Kpyra NpUHUMAIOT paBHBIM 39 cM Jis MOJBMKHOM HAarpy3ku (mpu pacyérax
JOPOKHOM OJIexkAbl Ha meperoHe) M 34 cM Ais CTaTUYECKOW HArpy3Ku (MCHOJB3yeMOW Mpu
pacy€re TOPOKHBIX 0K Ha aBTOMOOMIIBHBIX CTOSTHKAX ).

Benuuuny p npuHUMarOT paBHOM JaBJIEHHIO Bo3Ayxa B mmHax. OHo cocrasisier 0,8 MIla
JUIsT aBTOMOOMJIBHBIX JIOPOT C KAMHUTAIBHBIMUA JOPOXKHBIMH onexaamu u 0,6 Mlla mnsa
aBTOMOOMIIBHBIX JOPOT C 00 JIErYeHHBIMU U TIEPEXOTHOTO TUTIA JOPOKHBIMU OJIexkaaMu [7].

2.4.2 OnpenesieHne pac4€éTHON 0CeBOIl HATPY3KH
PacuérHyro oceByro Harpy3Ky HaxoJsT B CIEAYIONIEH mocienoBaTeaIbHOCTH [ 1].
1. Chauana omnpenenstoT MEpPCNeKTUBHYI0 HWHTEHCUBHOCTh JIBUKEHUS Ha KOHell
MEXPEMOHTHOTO NepuoAa Niep. OOBIYHO €€ HaxoaAT 1o popmyie

N_ =N, (1+-L)
T 100 (4.1)

rac Nucx — HCXOoJHass HMHTCHCHUBHOCTL JBUXCHUI, aBT./CYT; P — e)KeFO}IHBIﬁ mpupocT

MHTEHCUBHOCTH, %; t — MEPCIEKTUBHBIN EPUOJ, TOIBI.

3. Ompenensitor mo Gopmyse (4.2) TpUBEAEHHYIO K Pacd€THOMY JBYXOCHOMY aBTOMOOWITIO
MHTEHCHBHOCTD JIBYKEHHS C TOMOMIBIO CIEIHATBHBIX KO3 PHUIHEHTOB

,.
‘MF - f“ﬂ-'l Z ‘Mm Sm oym t ]'l‘_‘r}-‘ﬂ,ﬂ,‘l.;‘ﬂ}"l'ﬁ

m=l (42)

rae fnon — KOB(b(i)I/II_II/IeHT, y‘-II/ITBIBaIOH_[I/Iﬁ YHUCJIO MOJOC ABUKCHUSA U PpaCIPCACICHUC IBUKCHUA

IO HUM, n — 06]1166 YUCIO Pa3IMYHbIX MApOK TPAHCIOPTHBIX CPEACTB B CO CTaBC

TPAHCHOPTHOTO MOTOKA; Nm — YKCIIO MPOE3/I0B B CYTKU B 000MX HANpaBJIECHUSAX TPAHCIIOPTHBIX
CpeICTB M-l MapKu (MHTEHCUBHOCTH JBUKEHMSI TPAHCIIOPTHBIX CPEACTB M-l MapKu); Sm cym —
CyMMapHBbI KO3((UIIMEHT MPUBEICHHUS BO3JIECHCTBUS HA JOPOKHYIO OAEKAY TPAHCIOPTHOTO
cpencTBa M- MapKu, 3HAYEHUSI KOTOPOTO MIPUBEICHBI B Ta0I. 4.1.
Tab6nuna 4.1
Koaddummentsr npusenenus(OJJH 218.046-01, Tadmn. I1.1.3)
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. Koaspdpuument npusenenns
Tune asromMobuneit .
K PACHETHOMH HAIPY3KE Spmeyu

Jlerkossie asromobuIn 0
Jlérkune rpysoseie apToMOOHNH IPY30N0abEMHOCTEIO OT | g0 2 T 0,005
Cpeanue rpy308sie aBTOMOOHIM MPY30N0AbEMHOCTEI 0T 2 10 5 T 0.2
Tsénnle rpy30Bple ABTOMOOHIH IPY30N0LEEMHOCTEIO 0T 5 10 8 T 0.7
QueHb THKENBIE IPY30BLIE ABTOMOOHIN FPY30N0ILEMHOCTEIO Donee § T 1.25
ApTobyCHI 0.7
Tarauu ¢ npuuenaMu 1.5

PacuéThl HHTEHCUBHOCTH JBHKEHUS YI0OHO BeCTH B TabmmuHON Gopme (Tab.4.2).

Hanpumep:
Ninep=7052 aem./cymun = 7.
Tabruya?.4.2
1Lpumep pacuéma unmencueHocmu 6 madoauduHot popme
% B N ; Ja'i'rr.-r'-sm VM

m | Bua tpaHciiopTHOro cpeicrea N, aBT./CYT Smeyn ;

[OTOKE rpys.en/cyr
1 | nerkosbie 51 3597 0 0
2 | rpy30BBIE ¢ HATPY3KOH Ha OCb: 10 2 T 12 846 0,005 4,23
3 or2ao6T 11 776 0.2 155,14
4 orbao8T 9 635 0.7 444 28
5 or 8 go ldT 9 635 1.25 793,35
6 | asTonoesna 6 423 1.5 634,68
7 | apro0ycnl 2 141 0,7 98,73
Hroro: 100 7052 - 213041

Tozcoa, no npumepy

D> N,S, o =2130,41 rpys.ex/cyr.

m=1

Koaddunment frox Ha3HaUatoT 10 Ta61I. 4.3.

[lopsnkoBbIiI HOMEp TMOJIOCHI CUMTAETCSl COpaBa IO XOAY JBUKEHUS B OJHOM
HanpasieHuu. Jlig ABYXMOJMOCHBIX 10pOr fnon=0,55. B ciydae aBTOMOOMJIBHBIX JOpOr ¢
MHOT'OIIOJIOCHOM IPOE3XKEH YacThlO JOPOKHYK OAEKIY U1 BCEX II0JOC JIBH)KCHMS
pPacCUMTHIBAIOT HAa OJIMHAKOBYIO HAaUOOJBIIYIO PACUETHYIO Harpy3Kky. Jlist mecTunonocHbIX frox

=0,3.

Tabmnuma 2.4.3.

Koa¢ddpunment muorononocnoctu(OJH 218.046-01, Tadm. 3.2)

Yucno nonoc Fnavenue kodpdmumnenta fion 118 NONOCKE ¢ HOMEPOM OT 000HHHBL
JABHIKEHH 1 2 3
1 1,00 - -
2 0,55 - -
3 0,50 0,50 -
| 0,35 0,20 -
G 0,30 0,20 0,05
Hanpumep:

N,=1£,> N,S,.,=03-2130,41=6391 rpys.en/cyr.

m=l

3. Haxozmat cyMMapHOe pac4€THOE YHMCIIO MPHIOKEHNH pacd€THON Harpy3kH K TOUKE Ha
MMOBEPXHOCTU KOHCTPYKITUHU 32 CPOK CITY>KOBI 110 hopmyJie




> N, =0,7N,

K
—=T k

[ T.,-1) par—tn

(4.3)

ra€ q — IOKasaTejib M3MCHCHHUA HMHTCHCHUBHOCTH ABMXXCHHUA JAHHOI'O THIIA aBTOMOOMJIS 110

rojiam;

Teor— pacd€THBIA Cpok caykObl, K. — Koddduimenr cyMmupoBaus;, Tpuy— PacyETHOE YHUCIIO
) ) pAal

pacu€THBIX THEH B TOAY, COOTBETCTBYIOUIMX ONPENEIEHHOMY COCTOSHUIO Ne(POPMHPYEMOCTH

KOHCTPYKIIUU; Kn — KOA(DOUIMEHT, yYUTHIBAIOIIUNA BEPOSTHOCTH OTKJIOHEHHSI CyMMapHOTO

ABHUIKCHUS OT CPCAHCTO OKHUIACMOI0.

3.1. Iloka3aTenb M3MEHEHHS WHTCHCHUBHOCTH JBHXXCHHA OAHHOI'O THIIA aBTOMOOMJIS IO

rojam
q= {1 + ij
© 100 (4.)
IJI€ p — €KEroAHBIN IPUPOCT UHTEHCUBHOCTHU JABUKEHUS, Y.
3.2 PacuérHslii cpok ciayxO0bl Teq 3a1a10T 110 Ta01. 4.4.
Tabnuua 4.4
Pacuérnbiii cpok ciyx0b1(O/IH 218.046-01, tabu. I1.6.2)
Kareropus Tun nopomuoii Cpox ciysxDel B JOPOMHO-KIUMATHYECKHY 30Hax T, ner
JOPOry Ok I 11 I11 IV, V
I Kanuraneueie 14-15-18 15-19 16-20
II Kanuraneueie 11-15 12-16 13-16
I Kanuraneueie 11-15 12-16 13-16
Obnervyennnie 10-13 11-14 12-15
IV Kanuraneueie 11-15 12-16 13-16
Obneruennsie 8-10 9-11 10-12
v OfneryeHnsie 8-10 9-11 10-12
[epexonusie 3-8 39 3-9
3.3 Koadppuuuent cymmupoanus K. onpenenstor no popmyie
B qrc.., 1
c q_ ] 1
3nauenue K¢ Takxke MOXHO IPUHATH 10 Tab. 4.5.
Tabmuna 2.4.5

3nauenue K (OAH 218.046-01, Tabn. I1.6.3)

Jnavenune K, npu cpoke ciny#Obl J0posKHOH ogesibl T, B rogax
[Tokazarens q

8 10 15 20

0,90 3,7 6.5 79 8.8

0,92 6.1 7.1 89 10,1

0,94 6.5 1.7 10,0 11,8

0,96 7.0 8.4 114 13,9

0,98 7.5 91 13.1 16,6

1,00 8.0 10,0 15,0 20,0

1,02 8.6 10,9 17,2 24,4

1,04 9.2 12,0 20,0 29.8

1,06 9.9 13,2 23,2 36,0

1,08 10.6 14,5 27,2 45,8

1,10 11,4 15,9 31,7 67.3
3.4. Pacu€rHOe uucio pacuy€THBIX AHEW B rofy Tpzr ONPENENSIIOT 110 PErMOHAIBHBIM HOPMAaM.
OTCYTCTBUHM  JIONTYCKAeTCsS HCIOJb30BaTh JdaHHble puc. 4.1 u Tabm 4.6.

I[Ipu wux

o1



1o 200 30" 40" 0% RO°100M120°140°160° 170° 180" 190"
0™
:lr ‘I.I_H.* .l"'..l:l. '..l. =k > .II'
%, YPMENCK ./ :
- ==
&
k HCK
Xa \\ g
— —q o
T A AMEATCIHI 50"
7
i b
 Kpzceb H. t 3
"gjpm
" man-Y
FPAHHLE! H HOMEPA mﬁuﬁuﬂ MO Tegr
5000 5001000 1500 s

100 110" §20° 1307

Puc. 4.1 Kapta paitono(O/IH 218.046-01, puc. I1.6.1)
52



Tabnuua 2.4.6.

Pexomennyemoe konuyectBo pacuérHbix aHer B roxy(O/JIH 218.046-01, Tabun. I1.6.1)

Homepa Pexomenyemoe ko-
paiioHos [Mpumepueie reorpadudeckue rpaduibl pailoHos JIMYECTBO PacyETHBIX
HA Kapre aHed B rogy { Fpa:)
30Ha pacupOCTPAHEHHH BEHHOMEPIIBIX IPYHTOR CEBEPHES CeMH/ecH- 0
! TOH napaienu !
Cepepree nMHMK, coeauHawmen Ouery - Apxadrensck - Mesenn -
2 Hapeau-Map - wectunecatelil Mepuanan - 1o nobepemss Esponeii- 145
CKOH 4acTH
Cepepuee nuHuH, coeauusomeil Muuck - Cyonenck - Kanyry - Ps-
3 3aHb - CAPAHCK - COPOK BOCBMOI MEPHIHAH - 10 JTHHHM, COEIHHAIO- 125
et Ouery - Apxanrensck - Meseds - Hapesu-Map
Cepepuee nuuuu, coeauusoweil JIbeos - Kues - Benropon - Bopo-
4 new - Caparos - Camapy - Opeddypr - IWECTHAECATLIH MEPHIHAH 110 135
JIMHHH paioHoB 2 1 3
Cepepnee nuauy, coeguuaowei Pocros-na-Hony - Duucry - Acrpa-
5 xaub 10 nauuun Jlbeos - Kues - Benropon - Bopouew - Capartos - 145
Camapa
Kskuee nuuun Pocros-na-ony - Dumera - Acrpaxans ana Espo-
6 NeHCKOH 4acTy, KGKHeE COPOK WIeCTOH napaieln /I8 OCTalbHBIX 205
TEPPHTOPHI
Bocrounas u 3ananuas Cubdups, Mansunit Boerok (kpome Xabapos-
N 130-150 (meHbLLIHE
ckoro ¥ [Tpumopekoro kpaee, Kamuarckoii o0nactu), orpaHH4eHHbBLe
7 . - IHAMEHUA JUIA [IEH-
C CeBepa CeMMISCATOH NAPAIUIENEID, ¢ HTd COPOK LIeCToil napanie- .
TPANIBHOIT 4acTH)
B
8 Kabaposckuil 1 [Ipumopcekuii kpas. Kamuartckas obnacrs 140

s Boctounoii n 3amagHoit Cubupu MoxHO TpUHATH Tpy =130 gneii. PacuétHbiM mHEM
CUHMTAETCs JIeHb, B TEYCHHE KOTOPOTO COUYETAHHWE COCTOSHHUSA TPYHTA 3€MIISTHOTO TOJIOTHA IO

BJIa)XHOCTHU

U Temmeparype

acanbTOOETOHHBIX  CIIOEB

KOHCTPYKLIUU

o0ecrieyuBaeT

BO3MOKHOCTh HAKOIUICHHUS OCTaTOYHOM Ile(l)OpMaHI/II/I B TPYHTC 3CMJIAHOIO IIOJIOTHA WU
MAaJIOCBA3HBIX CJIOAX ):[OpO)KHOﬁ OICXKIbI.

3.1

OT CPEJTHETrO OKUAEMOT'0 HAXO AT 1o Tabm. 2.4.7.

Koadpdunuent kn, yunTeiBaromuii BEpOITHOCTh OTKJIOHEHUSI CYMMapHOT'O JIBUKEHUS

Tabmuna 2.4.7

3Havenus kodddunuentos kn(OJH 218.046-01, Tabin. 3.3)

Tun noposuoit | 3uadenue kodhduuuenTa ks NPH Pa3IHYHBLIX KATEMOPHAX 10POT
O3k I I III IV \Y
Kanuransusii 1.49 1,49 1,38 1,31 -
ObneryeHHbI - 1,47 1,32 1,26 1.06
IMepexoaHbii - - 1,19 1,16 1.04

Ipumep pacuéma nod8udicHol Haspy3Ku

Tpebyemcs 8blMUCIUMb CYMMAPHOE PACYEMHOE KOAUHECMBO NPUNLONCEHUL PACYEMHOU HASPY3KU 34
Ccpok cyoicovl no hopmyne (4.3) npu credyiouux UCxoOHbIX OAHHBIX.

- O0opoea pacnonazaemcss 60 Il 0opodcHo-KIUMamuueckol 30He,
Kpacrospcroeo kpas,

- Kame2opusi agmomoounbHou oopoau — |,

- 3A0AHHDBLL CPOK CYAHCOBL QOPOACHOU 00€2icObl — Ten= 20 em;

- 3a0annas Haoéxcrocmo K, = 0,95;

8 l/;eHmpaJleOIZ yacmu
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- npueedénnas K nHacpyske 115 kH unmencugHocms 08UdCEHUsL HA KOHeY CPOKA CyHcObl

Np = 639 epys.eo./cym;

- npupawenue unmencuenocmu q = 1,04,

B coomeemcmeuu ¢ Oaunvimu maba. 4.5 K. = 29,8.

Pacuémmnas npooonxcumenviocmo Tpo, = 130 Oneti (maon. 4.6).

Kosgppuyuenm, yuumviearowuii 6eposimHoCcmb OMKIOHEHUS. CYMMAPHO20 OBUIICEHUsI OM CPeOHe2o
oorcudaemoeo, Kn = 1,49 (maon. 4.7).

Toeoa

K,
D> N, =07TN, T,k =07-639-

(To,=1) ~pa

298

1,040

:130-1,49=1225700 rpy3.en.

2.5. Kputepun HaIEKHOCTH JIOPOKHOI 01€5KIbI
2.5.1. TlonsaTHe HAXEKHOCTH TOPOKHOI 0/1€KIbl, KPUTEPHEB 0TKA3a U HATEKHOCTH

JlopokHast ofekaa, Kak 000N TeXHUYECKHd OOBEKT, JOJDKHA 00JIafaTh HAIAEKHOCTHIO U
JI0JTOBEYHOCTBIO.

B cooreBerctBun ¢ I'OCT P 27.002-2009 «HanexxHocTh B TeXHUKE. TepMUHBI H
OIIpeNIeNIEHUs» TOJ HAOENCHOCMbIO MEXHUYECKO20 O00beKma NOHUMAOM €20 CHOCOOHOCHb
BbINONIHAMY MPeOYeMyI0 PYHKYUIO 8 3a0AHHBIX PENCUMAX U YCOBUAX NPUMEHEHUSL.

Omxkazom mexHuyecko20 00vexma CUNTAeTCsl MOTepsl CIIOCOOHOCTH TEXHUYECKOT0 00BEKTa
BBITIOJTHUTH TPEOyeMyro (pyHKIIHIO.

JloAroBeYHOCTh — 3TO CIIOCOOHOCTb TEXHMYECKOIO OOBEKTa BBINOJIHATE TpeOyemyro
(GYHKIUIO TOJOCTHKECHHUS TPEACTHHOTO COCTOSIHHUS TPU JAHHBIX YCIOBHSIX €T0 HCIIOJIb30BAHUS
(KIIMMaTUYECKUX, TEXHUYECKUX WJIM 3KOHOMUYECKHX) U TEXHUUYECKOro o0ciykuBanus [8].

OyHKIUS JOPOKHON ONEKIBI 3aKIIOYACTCS B BOCIPHIATAN HAarpy3KH OT aBTOMOOMIIBHOTO
TPaHCIOPTA U Tepepacrnpeie]eHnn €€ Ha TPYHT 3eMIITHOro mojioTHa. HaaéXHoCTh TOpoKHOU
OJISKIBI 00ECTIEYMBACTCS €€ MPOYHOCTHIO.

[Ton mpounocmuio  O0opodicHoui  00edxncObl TOHUMAIOT CIIOCOOHOCTh  COMPOTUBIATHCA
MPOIIECCY Pa3BUTHS OCTATOYHBIX JAedopMaiuii U pa3pylieHu 1MoJi BO3ICUCTBUEM HaNPsKEHUH,
BO3HHKAIO IIUX B KOHCTPYKTHUBHBIX CJIOSAX U MOJCTUJIAIONIEM IPYHTE OT pacUETHON HArpy3KH.

Hapymienue npoyHOCTH SBISETCS 0OMKA30M OOPOHCHOU 00eHCObI.

Kputepmuii oTkasza 1o npo4HOCTH MOKET OBITh 3alKCaH B BUJie HepaBeHcTBa [1]:

P
Hllp < JI{nr-
~Tp
rae Kup— ko3 uument npounoct; = P — TpeOyeMblil KOAPGUIIUEHT IPOYHOCTH, a Kpumepuu
Ha0exiCHoCmu — B BUJIe HEPABEHCTBA:
P
Hup = HIIP

Kosgppuyuenm npounocmu mpepacraBisger coOOW OTHOIIEHHE HAIMpPSDKEHHH (HOPMaJbHBIX
WM KacaTeJIbHBIX) OT pac4€THOI HArpy3KH:

G pac

I71I€ Guor— JAONYCTUMBIE HANpPsDKEHUS OT pacu€THOM Harpys3Kd, KOTOpble HE MPHUBOIAT K
OTKazsy;

Opacy — PACUETHBIE HANPSIKEHUS OT pacu€THOM Harpys3ku, T.e. (pakTHUeCKHe HamnpsKeHUS,
KOTOpBbIE MOTYT BO3HUKHYTH B IPOEKTHPYEMON KOHCTPYKLIMH MOJ JEMCTBHEM pacd€THON

Harpy3Ku.

P
Tpebyemulii ko2 puyuenm npounocmu P 3aBUCHUT OT:
- TUMA JIOPOXKHOW OJICXKIbI, KATETOPUH JTOPOTH,
- BEJIMYMHBI 33/IaHHON HAaJIE&KHOCTH,
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- BHJA OTKa3a KOHCTPYKITUH TOPOKHON OJIEKIbI.
Mepotii Hadéxcrnocmu 00pPOINCHOU 00eAHCObL ABNAEMCIL BEPOSAMHOCb OE30MKA3HOU Pabomvl
8 meyeHue MmedxcpemMonmnozco nepuoda. EE 3HaueHHe HOPMHUpYETCS Kodgduyuenmom
Haoéxcnocmu K,. Matematuueckas 3aIuch
P(K, >KT")=K
03HAYaeT, YTO BEPOATHOCTD BBITIOJIHEHUS YCI0BUs HajexkHoCTH (5.2) paBHa K.
Hcnonb3yemMble B MPOSKTUPOBAHUN JOPOKHBIX OJEXKJ 3HAUCHHs KOd(PPUIMeHTa HaAEKHOCTH
MpUBEICHBI B Ta0I. 5.1.
B kauecTBe KOJMYECTBEHHOI'O IMOKAa3aTedsl OTKa3a JOPOKHOM OJEXIbl, Kak 3JIeMEHTa

WH)XEHEPHOTO COOPYXKEHHs JIMHEHHOTO XapakTepa, HCIOJB3YIOT NpeAeTbHBIA KOd(PPHUIUEHT
ATIp

pazpymenus "  OH mpenacTaBisieT cO0OW OTHOIICHHWE CYMMapHOW MPOTSHKEHHOCTU (MU
CYMMapHOU TIOIIAN) YYaCTKOB JOPOTH, TPEOYIOIINX PEMOHTA U3-3a HEJOCTATOYHOM MPOYHOCTH
JTOPOKHOH OJEXKIbl, K OOIeH NpPOTSHKEHHOCTH (WM OOmed IJIomIagu) JOPOTH MEXIY
KOPPECHOHIUPYIOIIUMHU TyHKTAMHU.

[MpenenpHBIE KOAPOUIMEHT pa3pylIeHUs Ha3HAYACTCS B 3aBUCHMOCTH OT THUIA MOKPBITUS U
Kateropuu goporu. Ero 3nauenus npuseaeHsl B Tadi. 2.5.1.

Tabnuma 2.5.1
Koapduuuentsr nanéxnoctn u mpounoctu(OJH 218.046-01, tabmn. 3.1)
Tun popokuoil onex s KanuransHeiii
Kareropusa goporu | | i 11 ‘ A%
[penensubit koshuumueHT paspyie-
. H{;.p 0,05 0,10
Jagannas HaaéwHOCTE K 098095098095/ 098|095(090(0,95(0,90|0,85(0,80
Tpedyemetii ko-  |yopyroro nporuta (1,50( 1,30 1,38|1,20|1,29(1,17|1,10| 1,17 1,10| 1,06 | 1,02
afduument CHBHIA M PACTAMKE-
npounoett K7 |wus npu maruGe  [1,10{1,00{ 1,10{ 1,00| 1,10/ 1,00{ 0,94 | 1,00 0,94 | 0,90 | 0,87
0 KPHTEPHHY;

[Tponomxkenne Ta6:1.2.5.1.

Tun poposkHOil oness Odner4eHHslii
Kareropus noporu II1 IV V
[Mpenensuwiii kosdpuuuenT pazpyme-
HHSA f{lim 0.15
Janannas HanémHocTs Ky 0,980,951 0,9010,9510,90|0,85)|0,80|0,9510,90|0,80]0,70
TpebyeMelii ko- |yupyroro nporuba | 1,29 1,17 1,10| 1,17 | 1,10 1,06 | 1,02 | 1,13 1,06 | 0,98 [ 0,90
sppmument CIBHMIA H pacTHa#e-
npounocti K5 |uus npu usrnGe 1,10{ 1,00/ 0,94|1,00(0,94|0,90| 0,87 | 1,00{0,94 | 0,87 | 0,80
110 KPHTEPHI:

2.6.XapaKTepuCTHKH MATEPHAJIOB CJI0EB TOPOKHOM 01Kl
2.6.1. UcxoaHble TaHHBbIE K PACYETY IOPOKHBIX OI€K
s pacu€ra JDOPOXKHOM OJICHKIBI M0 KPUTEPHSIM MPOYHOCTH HEOOXOJWMO Ha3HAYUTh
MOJIYJIA YIIPYTOCTH KOHCTPYKTUBHBIX CIIOEB U TPYHTA MOACTUIIAIOIIETO CIIOA.
[Tpumep TaOIMIBI ¢ UCXOTHBIMU NAHHBIMH JUIS CIIOEB JTOPOXKHON OJEIKIBI KAITUTAITBHOTO
TUTa NpuBeaEH B Ta0I. 2.6.1.
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Tabnuua 2.6.1
ITpumep NCXOMHBIX JaHHBIX JUIsl CIOEB JOPOXKHBIX OJEK]] KAlTUTaIbHOIO THIIA

[lo YCII. Pacuer na PACTHRCHHE 1IPH

. h, A o }’”11}’['- CABHIO- uirnbe
N Marepuan cnos "4 | nporudy, E B
cM | Kr/cm yer., E, i
E, MII: , -
| mma | EMI | e ]

1 [Achanesroferod  MIOTHBIH

MEIKO3EPHHCTRIH, THIL Al 7 0,0024 2400 1200 3600 95 | 54| 50

mapra [, BH 90/130
2 |AchanerofeTon  NOpPUCTBINA 10 | 0.0023 1400 800 2200 78 | 63| 40

mapeka [, BHJ 90/130 ’ ’ ’ '
3 |Uépneii webeHb B 3aKIHHKY, 18 | 0.002 600 800 600 . i i

thp. 40-70, BHJI 90/130
4 |llebénouno-rpasniino-
NMecHaHas cMmeck, obpato- 28 | 0,002 400 400 400 - - -
TaHHAA LeMeHToM Mapxu 20

5 | Ilecok kpynuelii ¢ coaep-
HMAHMEM [BUIEBATO-
rnuHucTol dpakuan 5%.
[Ipu auHaMuueckom Bo3aei-

50 | 0,002 130 130 130 - - -

CTBHH:
o= 0,003 MIla; ¢ = 28°.

[Ipu craTnyeckoM Bo3neii-
CTBHH: (o = 347,

[Mogcrunaomuil rpyuT 3eM-
AHHOTO IIOJ0THA - CYIECh
[bLUIEBATANA
PacurHas BIamHOCTL:

W, = 0,8 W5 _ 12 39 39 ] i )

[lpu auuamuqeckom Bo3aei-
CTBHH!
cy=0,003 MIla; p = 12°.

an CTATHHECKOM  BO31eH-

CTBHH: (e, = 34°.

2.6.2 Moy ynpyrocTu moJcTHJIA0IIEro rPyHTA

Ileckn u cynech JIErkast KpynHas.

HopmaTtuBHbIe 3HaueHUs MOYJEH yMPYro CTH MeCYaHbIX TPYHTOB (TIECKH KPYITHBIE, CpeaHEen
KPYIMHOCTH, MEJKHWE W OJHOPOJHBIC) U CYNECH JIETKOW KpPYMHOW MpPUHHUMAIOT MO Tabiu. 6.2 BHE
3aBUCUMOCTH OT OTHOCUTEJILHOM BJIAXKHOCTH I'PYHTA.

Cynecu u cyriimHku. MoAysb yIPYrocTd 3THX TPYHTOB 3aBUCUT OT OTHOCH TEIbHOM
BJIQXHOCTH (T.€. BJIAKHOCTH, OTHECEHHON K 3HAYCHHUIO BIAXHOCTH TPYHTA Ha TPAHUIE €ro
TeKy4yecTH). Pacu€THas BIaXHOCTh 3aBUCUT OT JOPOKHO-KJIMMATHUYECKOM 30HBI M MOJ30HBI,
CXEMBbI YBJIAQXHEHHS 3€MJISTHOIO MOJIOTHA M TUIA TpyHTA. JlOpOKHO-KIMMATHUYECKYIO 30HY U
MO/I30HY paiioHa MPOEKTUPOBAHUSI ONIPEIEISIFOT 10 KapTe (Ipui.s).
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Tabnuna 2.6.2
Monynu ynpyrocru neckos, cynecei u cyrnmunkos(OJIH 218.046-01, Tabu. I1.2.5)

Foyirt E\p, npu oTtHOCHTensHOH Bnamuoctn W WL, MITa
05| 055 ]060[0,65] 0.70 [0,75] 0,80 [0,85]/0.90] 0.95
KPYIIHBIE 130
CPeHE KPYITHOCTH 120
[Meckn MEIKHE 100
OJIHOPOIHBIE 75
NbLIEBATEIE 96| 90 | 84 | 78 72 60 60 54 | 48 43
nérkas 70| 60 | 56 | 53 49 | 45 43 42 | 41 40
Cynecu HBLICBITIAL, TRER o8| o0 | 72 | 54| 46 | 38| 32 |27 | 26 | 25
NLLIEBATAA
NErkas KpyrnHas 65
NErKHi, TAARENLIH 108 90 | 72 | 50 41 34 29 25 | 24 23
Cyrnumuky .IIEI'hiHH ]jb[JI&:H-F.i‘[']:IH.. 1108 90 | 72 | 54 6 |38 | 12 27 | 26 | 25
THAKENBIH LUIEBATHIN

Ecnn cymmapnas tonmmHa qopoxkHBIX ofexa Zi< 0,75 M, To pacuéTHyIO BIaXXHOCTb
Ha3HayaloT 1o Tabn. 2.6.3. B Hell mpuBeAeHbI CpeIHUE MHOTOJIETHUE 3HAuCHUs
OTHOCHUTCIILHOW BJIQXHOCTH TPYHTa, HAOJIOJaBIIMECs B Hauboiee HeOIaronpusTHBIN
(BecenHwmif) mepuoa rojga B pabodeMm cioe 3eMJISTHOTO MOJIOTHA, OTBEYAIOIIEro HOpMam
MPOEKTUPOBAHUS 10 BO3BBILICHUWIO HAJ MCTOYHUKAMHU YBIQXHEHHUS, Ha Joporax ¢
YCOBEPILLIEHCTBOBAHHBIMU MOKPBITUSMUA U TPAJULIMOHHBIMH OCHOBAHUSIMH JOPOKHBIX OJIEHK
(mebenpb, TpaBuil u T.1.). [Ipy cymMMapHOW TONIUHE CIIOEB MOPOKHOHN onmexabl Z1> 0,75 m
PacUETHYIO BIXKHOCTH OMPEIEINSIOT 10 GopMyIe:

M'fp = (W—m +A, = A, Xl + [],lf)— A,

(6.1)

rne W a6 — cpeaHee MHOTOJICTHEE 3HAU€HHE OTHOCUTEIBHOM BIIQXKHOCTH, ONpENessieMoe IO
Tabi. 6.3; A1 — nmonpaBka Ha OCOOEHHOCTHU peiibeda TEPPUTOpUHN; A2 — MONPAaBKa HA KOHCTPYKTHUBHBIE
0COOEHHOCTH TMpoe3kKel 4YacTM M 0004MH; A3 — MONpaBKa Ha BIMSHUE CYMMAapHOH TOJIIMHBI
CTaOMIIBHBIX CJIOEB JOPOKHOM O/I€XKIBL; t — KOAPPHUIIMEHT HOPMUPOBAHHOTO OTKIIOHEHHSI.

[TonpaBky Ha 0COOEHHOCTH penbeda TeppUTOpUN A1 HaXOAAT 1o Tal. 2.6.4.

Tabmuma 2.6.3
3Ha4yeHus BIAKHOCTH rpyHTa nojctuiaromero cinos(OdH 218.046-01, taban. I1.2.1)

Hopoxno- | JopoxHo- Cxema CpenHee 3sHAYEHNE BIAKHOCTH M’.',m-_, IPyHTa,
KMUMATH- | KIMMATH- | VBIAXHEHH:A nomi ot W
Heckne seckue | pabouero cios cynech [ECOK | CYIIIMHOK | Cyneck NbUleBaTas u
30HH HOA30HBL | 3EM. NOIOTHA | pérgag | npmesareld | A8rkMil | CYTIHHOK NBUIEBATLIHR
I, 1 0,53 0,57 0,62 0,65
2 0,55 0,59 0,65 0,67
3 0,57 0,62 0,67 0,70
Iz 1 0,57 0,57 0,62 0,65
I 2 0,59 0,62 0,67 0,70
3 0,62 0,65 0.70 0,75
I 1 0,60 0,62 0,65 0,70
2 0,62 0,65 0,70 0,75
3 0,65 0,70 0,75 0,80
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[Tponomxenue Tabn.2 6.3

Hoponao- | Jopoxso- Cxema Cpennee nauenue pnaknocru W rpynra,
KJIHMMATH- | KJIHMATH- VBIIAAHCHHA OIH OT Hf[
HecEas HECKHE pﬂﬁu‘-lel'“ CIoA CYHECH MNECOK CYTIIHHOK CYNech NbUIEBATAH H
30HH HOM30HBL |- 3CM. MIONOTHA | perggy | naesareiil | n€rkwil | CYrIHHOK NbIIEBATHIR
IT, 1 0,60 0,62 0,65 0,70
2 0,63 0,65 0,68 0,73
3 0,65 0,67 0,70 0,75
Il 1 0,57 0,59 0,62 0,67
2 0,60 0,62 0,65 0,70
3 0,62 0,64 0,67 0,72
I, 1 0,63 0,65 0,68 0,73
I1 2 0,66 0,68 0,71 0,76
3 0,68 0,70 0,73 0,78
I, 1 0,60 0,62 0,65 0,70
2 0,63 0,65 0,68 0,73
3 0,65 0,67 0,70 0,75
Il 1 0,65 0,67 0,70 0,75
2 0,68 0,70 0,73 0,78
3 0,70 0,72 0,75 0,80
I1g 1 0,62 0,64 0,67 0,72
2 0,65 0,67 0,70 0,75
3 0,67 0,69 0,72 0,77
1, 1 0,55 0,57 0,60 0,63
2-3 0,59 0,61 0,63 0,67
1 111z 1 0,58 0,60 0,63 0,66
2-3 0,62 0,64 0,66 0,70
1115 1 0,55 0,57 0,60 0,63
2-3 0,59 0,61 0,63 0,67
IV 1 0,53 0,55 0,57 0,60
2-3 0,57 0,58 0,60 0,64
v 1 0,52 0,53 0,54 0,57
2-3 0,55 0,56 0,57 0,60
Ta6numa 26.4.
3unauenus nonpasku Ai(OJJH 218.046-01, ta6n. [1.2.2)
Nt/ Tun mectHocTH 10 pelbedy Monpaska A,
Papuunubie paioHkl 0,00
2 [Mpearopusie paidonst (g0 1000 M Beilue yPOBHA MODH) 0,03
3 [lNopubie paitodsl (Gonee 1000 M Bbie ypoBHS MOp:) 0.05

[TormpaBky Ha KOHCTPYKTHBHBIE OCOOCHHOCTH TpOE3KEeW dYacTH W 000uuH A»
yCTaHaBJIMBAIOT 1O Ta01.2.6.5.
[TonpaBky Ha BiAMSHHME CyMMAapHOW TOJIIMHBI CTAOMJIBHBIX CIOEB JOPOKHOM OIEXKIbI
A3 ycTaHaBIMBAIOT MO rpauKy, MIPUBEAEHHOMY Ha puc. 6.2.
KoadduureHT HOpMHPOBAHHOTO OTKJIOHEHHs t, MPUHUMAIOT B 3aBHCUMOCTH OT
TpeOyeMoro ypoBHS HaIKHOCTH 110 Ta0I. 2.6.6.

Tab6muma 2.6.6

3nauenns HopmupoBanHoro otkionenus (O/IH 218.046-01, ta6n. 11.4.2)

ﬁ“l 1

0.85

0,90

0,95

0,98

¢

1,06

1,32

1.71

2,19

Tabmnuua 2. 6.5.
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3nauenus nonpasku A2(OJIH 218.046-01, ta6mn. I1.2.3)

HUIIPHBKH ﬁg B TOPOEKHO-

Konerpyktueras ocoBeHHOCTE KJIMMATHYECKHMX 30HAX
II I v v

1 [Hanwume ocHoBanus ,.'_IUPU}KHUI?{ OO L, BEIHMYAA CII0H
Hi I'PaHHLES Ppasicnd © 3eMIHHBIM IOIOTHOM, H3 YEKPEI-
JIEHHBIX MATEPHAIIOB H IPYHTOBL

- KPYNHOODIOMOYHOIO FPYHTA M I1eCKH 0,04 0,04 0,03 0,03

- CYLIECH 0,05 0,05 0,05 0,04

- NBUIEBATEIX ECKOB M CYIECEH, CYIIIHHEA, J0I0IPYHTA 0,08 0,08 0,06 0,05
2 |Yxpennenne obounH (He MeHee 2/3 HX LIHPHHEL:

- acthaneTobeTOHOM 0,05 0,04 0,03 0,02

- wedHeM (rpasuem) 0,02 0,02 0,02 0,02
3 |dpenax ¢ npoaoIBHEIMH TPYOUATEIMH APEHAME 0,05 0,03 - -

B‘C'I'}]UH{JTBU FHAPOH3OIHPYHWIHX  NPOCIOCK H3  I0JH- 0,05 0,05 0.03 0.03

MEPHBIX MATCPHAIOB

5., . CHumKeHNe pacuETHOH BIAKHOCTH 10
YeTpoicTEO TEINIOMIONHPYIOILETO CIOA, NpeJoTBpania- .
BEJIHYUHBI IOJIHOH BIAr0EMKOCTH NPH

HLLIEro MPOMEp3aHHe
Tpebyemom K, rpyHTa

& . . CHuKeHHe pacuETHOIH BIA¥KHOCTH 10
[pyHT B aKTHBHOIT 20HEe 3eMIAHOIO 1OJI0THA B «oboiiMes .
ONTHMAILHOH

7 |I'pyur, ynnorHeHHsi 10 Kyp, = 1,03-1,05 B cnoe 0,3-0,5 - 0,03-0,05(0,03-0,05|0,03-0,05
M OT HM33 JOPOMHOH OJeHALL, PACIONOKEHHOM HHIKS

I'PaHHIB] IPOMEP3aHHA

"plll-le‘-lﬂl{ﬂe. nUIIpEiBI(H ﬂ.z 1pH MEPOITPHATHAX 110 ILIL 1 u2 CINEAYET NPHHHMATE TOJIBKO

npu 1-it cxeme yenamHeHns pabdodero ¢nos, a no . 5 — npu 2-it 1 3-i cxemax.

0:2 D3

an o ——— S sa——]
L
! | /
0.08 - .4

> o

0.02

i
0 e v L Zoum

08 08 1 1.2 14 1,6 1.8

Puc.6.2 (OJIH 218.046-01, puc. [1.2.1) I'paduxu nis onpeneneHus MONpaBKy Ha BIUSHUE
CyMMAapHOU TOJIIIUHBI CTAOMIIBHBIX CIIOEB OJICK/IbI:
1 — m1s ucxomHOU™ OTHOCHTENBHOM BiaskHOCTH 0,75Wm; 2 — 1o ke, misg 0,80Wm,;
3 — 1o xe, misg 0,85Wm; 4 — 1o xe, w1t 0,90Wm.
*McxomHast BIAXXHOCTH OMPENEIIAETCS TIEPBBIM ClaraeéMbIM B BhIpakeHuH (6.1).
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6.3 HopmaruBHbIE 3HAaYeHUS CABUIOBBIX XapaKTEPUCTUK MOJACTUJIAIONIETO TPYHTA
HopmaTuBHBIE 3HAUEHUS! CIBUTOBBIX XapaKTEPUCTUK INIMHHUCTBIX IPYHTOB B 3aBUCHUMOCTHU OT
pacyéTHOro 4Yucia NOPWIOKEHUN pacuy€THOW Harpy3kM H OTHOCUTEIBHOM BJIAXHOCTHU
npuBeIeHbI B Ta0m. 2.6.7.

Tabnuma 2.6.7
HopmaTuBHBIE 3HaUEHUS CABUTOBBIX XapAKTEPUCTHK INIMHUCTBIX TPYHTOB
(OJIH 218.046-01, ta6un. I1.2.4)

Pacuérnas Cuennenne, MIIa npu cymmaprom | Yron BHYTPeHHEro TPeHus, °, NpU CyMMapHOM
OTHOCHTEIIb- | YHCIE NPUAoKEeHHi Harpyskn (ZN) uucne npunoEeHnii Harpyskn (ZN)
maner-te |1 [ 10° | 10° [ 10° | 10° 1 | w | 1w | 1w | 10°
CyriMHKM U TIHHBL
0,60 0,030|0,030| 0,016 [ D,014| 0,012 24 20 14,5 11
0.65 0,024|0,019( 0,013 (0,011 | 0,009 21 15 11 8 7
0,70 0,019]0,013| 0,009 [ 0,007 | 0,006 18 11,5 8,5 6,5 5.5
0,75 0,015]0,009| 0,006 | 0D,005| 0,004 15 10 7.5 5 4
0,80 0,011|0,007| 0,005 [ 0,003| 0,002 13 8 5 3 2,5
0,80 0,008|0,004| 0,004 | 0,002 | 0,001 11,5 6.5 3.5 2,2 2
Cynecn
0.6 0,014|0,012| 0,008 [ 0,006 | 0,005 36 24 18 14 12
0,65 0,013]0.010( 0,008 [ 0,006 | 0,004 36 23.5 17 14 12
0,70 0,012|0,009| 0,006 | 0,005 0,004 35 23,5 17 14 12
0,75 0,011|0,008| 0,005 | 0,004 0,003 35 23 17 14 12
0,80 0,010|0,007| 0,005 | 0,004 | 0,003 34 23 17 14 12
0,85 0.,009|0,007| 0,004 | 0,003 | 0,003 34 22 15 12 10
0,90 0,008|0,004| 0,003 | 0,003 | 0,003 33 21 12,5 10 8

Ipumeuanue. ipu ENp> 10 pacyETHBIE 3HAYEHHS (P U C CIIEAYET IIPUHUMATH 10 cTONIOIy «10%.

PacuérHble 3Ha4YeHHS @ U C MECYAHbIX TPYHTOB U IECKOB KOHCTPYKTHUBHBIX CJIOEB B
3aBUCHUMOCTH OT pacdy€THOrO 4Mcia NPUIIOKEHUS pacu€THOW Harpy3kH (XNp) MpUHUMAIOT IO
Ta6171.2.6.8.

Tabmnumna 2.6.8
CaBuroBble XapaKTEPUCTUKHU IS IECYAHBIX TPYHTOB, HCIIOJIb3YEMbIX B KOHCTPYKTUBHBIX
cnosx gopoxnoi ogex sl (OH 218.046-01, Taba. 11.2.6)

Cuennenne, MIIa 1 yron BHYTPEHHEr0 TPEHHA, TPaL

[ﬁfl Tun rpyura IIPH CYMMAPHOM -:m:ue |1pn;|micem1ﬁ H:tI'py'.'lKli {E{f\-},}
1 1 10 1 10°
0% 35 33 32 31 29
1 [lecok Kpynubli ¢ cogepmKaHHeM 0,004 0,003 0,003 0,003 0,003
NBUIEBATO-TIITHHHCTOH QpaKimH: ™ 34 31 36 29 28
0,005 0,004 0,004 0,003 0,003
[Tecox cpeauneil kpynuoctn ¢ co-| 0% a2 30 30 28 22
= i)
2 ,u_t![]}KElHHr;_\'l Ilbljl:;fu'l'u-['JIIlH]v{C']'UILi 0.004 0.004 0.003 0.003 0.002
thpakunn: 5% 3 u 2 28 26
0,005 0,004 0,003 0,003 0,002
0% 11 28 22 26 25
0,003 0,003 0,002 0,002 0,002
3 [Mecox wmenkuii ¢ cojepmxaHHem ™ 31 22 26 21 24
MBLUIEBATO-TITHHHCTOH QpaKimu: 0,005 0,004 0,004 0,004 0,003
8 % 11 22 26 25 23
0,006 0,005 0,004 0,003 0,002
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Ipumeuanus: 1. 3HaueHUs] XapaKTEPUCTUK AaHbI JJI1 YCIOBUN MOJHOTO 3aMOIHEHUS TTOP BOJOH.
2. B uncnuTene — yrojl BHyTPEHHETO TPEHUS B Tpaaycax, B 3HaMeHatene — cueruienue B MIla.
3. TIpu =Np> A-10° pacuéTHble 3HaUEHHUS @ U C CIIEAyET NPUHUMATH 110 cToNIOIy «105.

2.6.4 MoayJiu ynpyrocTu JJs cJI0éB U3 1e0Hs
Mopynu ynpyrocTty it cJIo€B OCHOBaHHS U3 IeOHS IpUBEAeHBI B Ta0. 2.6.9.
Tabmuna 2.6.9
Monynn ynpyroctu meonsa(CII 34.13330.2012, Taba. 8.13)

Mit]JKEi o NpOoYHOCTH Had CEATHE

Marepuan He menee, Mlla, nna nopor
I-IIT kareropuii IV-V kareropuii
Hlefens us u3pepmeHHbIX H MeTAMOPHHYECKHX NIOPOL 800 800
lebHens 13 OcaoMHBIX NOPO] 600 400
lebens U3 LINAKOB HEPHOH U LBETHOH METALTYPIHH, 600 400
dhochophbIx
Ulefens us rpasus 600 400

2.6.5 KOHCTPYKTHBHBIE CJIOU U3 YEPHOTO 1IeOHSA
Monynu ynpyroctu Juis cI0E€B OCHOBaHUS U3 1IeOHs puBeAeHbl B Tab1. 2.6.10.
Tabmuma 2.6.10
Monynu ynpyroctu s y€puoro medns (OH 218.046-01, tabn. I1.3.5)

Ne Hopmaruessie 3HAYSHHS MOIYIA
) Marepuan
n/'n yupyrocru, E, MIla
Uépusiil wedens, yIomeHH kIl 10 cnocody 3aKIMHKY 600-900
2 |Cnoii u3 wedHa, YCTPOSHHOTD N0 crnocoly NPOIHTKH
- 400-600

BAZKHM Gu'rym:-m H GH']’_‘,-'MHUITI 'SM}’JII:EHEFJ

prweqaﬂue. Bbonpmine 3naveHus — JUIA HOKpBITHfI, MCHBIIUE — OJIA OCHOBaHHIA.

2.6.6 KoHCTpPYKTHBHBIE €J10M M3 cMeceil 11e0eHOYHO-TPABHIIHO-TIeCYaHbIX H TPYHTOB,
00paboTaHHBIX HEOPraHUYECKUMHU BSIKYLIUMHU MaTepUaIaMHu
Monynu ynpyrocTd IJiss KOHCTPYKTHBHBIX CIOEB M3 CMeceil 1Me0EHOYHO TpaBUHO-
MECYaHbIX M TPYHTOB, O0OpabOTaHHBIX HEOPraHWYECKUMHU BSDKYIIMMHU MaTe pHUalaMu
npuBeACHHI B Ta0n. 2.6.11.

2.6.7 Moayu ynpyroctu ac¢ajbTo0eTOHHBIX CJIOeB
[Ipn mpoBepke MPOYHOCTH JOPOXKHBIX OJEXKJ Ha YHPYIMil Mporud 3HaueHUs Mojayiei
yOpYyrocTu npuHUMaroT npu temneparype t = +10°C. [Ipu npoBepke Ha CABUTOYCTOMYHUBOCTD
WX 337al0T COOTBETCTBYIOIIMMHM MAKCHUMAaJbHO BO3MOXXHBIM TEMIIEpaTypaM B pPaHHUMI
BECEHHUH MepuoJl. DTH TeMIepaTypbl Ha3HAyaloT Mo Tabi. 2.6.12 B 3aBUCMOCTH OT JIOPOKHO-
KJIMMAaTAY€CKOMN 30HBI.

Tabnuna 2.6.12

Pacuérnbie 3nauenus temmnepatypsi(OJJH 218.046-01, Tadi. 3.5)
JIOpOsKHO-KIHMATHYECKHE 30HBL [-11 I11 AV AY

+20 +30 +40 +al

PacuerHas Temneparypa, "C

HopMaTuBHbIE 3Ha4YeHHs] KPAaTKOBPEMEHHOTO MOIYJS YIpyroctu achanbToOeTOHOB
Pa3IMYHBIX COCTABOB LIS PACYETOB KOHCTPYKIIMH IO AOIMYCKaEMOMY YIIPYrOMY IMPOTHOY U IO
CABUTOYCTOMYMBOCTH TIpHBEACHBI B Tabn. 2.6.13. Ilpm sToM HEOOXOIUMO BBHIMOIHHUTH
TpeboBaHUs TpUMedaHus 1.
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Tabnuua 2.6.11
Moaynu ynpyrocTs JUist CIIOEB M3 CMeCei 1e0eHOYHO-TPaBHIHO-TTECYaHbIX

U TPYHTOB, 00pab0TaHHBIX HEOPTaHUYECKHUMHU BSHKYIIMMHU MaTepHaIaMu
(O/1H 218.046-01, Tabmn. I1.3.6)

No HopumarusHble 3HaueHns
MaTtepuan
IL.11. moayna yipyrocru, E, MITa

1 |Ulebenouno-rpauiiHo-niecyanele  CMecH,  KpyUHOODIOMOUHLIE
IPYHTHl (ONTHMAILHBIE/ HEONTHMANIBHBIE), 00padOTAHHBIE LEMEeH-

TOM:
- COOTBETCTBYIOWHE Mapke: 20 500/400
40 600/550
60 B00/700
75 B70/830
100 1000/950
2 |To we, obpaboTaHHble 30/IbHBIM HIIH HITAKOBbIM BAMYLLIHM:
- cooTBETCTBYIOWME Mapke: 20 450/350
40 550/500
60 750/650
75 B70/780
100 950/910

3 |Tleckn I'PABCITHCTRIC, KPYVIIHBIC, E[]E,JHHE-“IIIEEKH MEINKHE H INEBUICEA-
ThIC, CYICCh JICTKAAd H THHRCNAH, CYITIHHKH JIEFKHE, Gﬁ[]ﬂﬁl]TEiHHblE
HECMEHTOM!

- COOTBETCTBYIOWHE Mapke: 20 400/250
40 550/400
60 700/550
75 870/750
100 950/870
4 |To we, oOpaboTaHHble 30JbHBIM HIH LITAKOBLIM BSKYLLHM:
cooTBeTCTBYIOWME Mapke: 20 300/200
40 450/300
60 600/450
75 730/600
100 870/750
Ilpumeuanue. B ducnurene — Ui CIOS W3 JIETKOYIUIOTHSIEMOW CMECH, B 3HAMeEHarele — W3

TPYJHOYIIIOTHAEMOM CMecH.

62



Tabmuma 2.6.13

HopMaTtuBHBIC 3HaUEHUS KPATKOBPEMEHHOTO MOYJISl YIIPYTrOoCTH achaibTOOCTOHOB Pa3IMYHBIX COCTABOB (IIPH pacueTe KOHCTPYKITUH 110
JOTTyCKaeMOMY YIIpyromy nporudy u mo ycioBuro capuroycroiunoctu)(OH 218.046-01, tadn. 11.3.2)

Kparkospemennslid moayis yaopyrocrd £, MIla, npu Temueparype nokpeirus, “C

Marepuan Mapka Guryma 10 20 730 740 150 (60)
[Inoruwiil  aciansroberon Baskoro BHJ u BH:
H  BhICOKOIUIOTHRIH  ac- 40/60: 60/90; 90/130 4400; 3200; 2400 | 2600; 1800; 1200 | 1550; 1100; 550 | 850; 650; 550 | 520; 460; 420
thanwTobeToH 130/200; 200/300 1500; 1200 800; 600 670; 500 460; 420 380; 360
Kujkoro:
BI-70/130; CT-130/200 1000; 1000 420; 420 400; 400 350; 350 350; 350
CIr-70/130; MI'-70/130 800; 800 360; 360 350; 350 350; 350 350; 350
[HopucTelil 1 BRICOKOIIOPH- Bsskoro BHJL u BH:
creiil acdansroberon 40/60: 60/90; 90/130 2800; 2000; 1400 | 1700: 1200: 800 900: 700; 510 | 540; 460: 380 | 390:; 360; 350
130/200; 200/300 1100; 950 600; 450 400; 350 340; 330 340; 330
[Tnorusiii gerreberon - 3800 1500 800 500 350
[HopucTeiii gerreberon - 2000 300 400 350 300
AchansrobeToHsl  X0n0/1- - 1300 - - - -
Hhle bx
Bx - 1100 - - - -
['x - 900 - - - -
Tx - 750 - - - -
Tlpumeuanus:

1. Moaynu ynpyrocty mopucToro U BEICOKOMOPUCTOrO achanbToO0eTOHA JaHbl IPUMEHHTENLHO K ImecyanbiM cMmecsM. [Ipu temneparype ot 30 go 50 °C momynu
YIPYTOCTH JUI MENKO3EPHHUCTHIX CMecel cienyeT yBeauunuthb Ha 10 %, a U1t KpynmHO3epHUCTBIX cMecer — Ha 20 %.

2. IIpn

pacuére

Ha yOpyrui

nporu6
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XapaktepucTukd achanbToOeTOHOB TpU pacyére Ha pacTsHKeHHe Mpu  u3rube mon
KpaTKOBPEMEHHBIMH HAarpy3KaMH MpUBEICHBI B Ta0. 2.6.14.

Tabnuua 2.6.14

XapakTepuCTHKH ac(aabToOOSTOHOB MPH pacuéTe Ha PacTsHKEHHUE TIPH U3THOE MO
KpatkoBpemeHHbIMU Harpy3kamu (O/IH 218.046-01, ta6a. I1.3.1)

PacuérHeie 3Ha4e- HopmaruBHbie sHAYEeHHA
Achansroberon HHA MOV YOpY-| m o COIPOTHBIIEHHE PACTSHKE-
rocri E, MIla HUK npu wirude Ky, Mlla
Beicokonnorusiii va BHI mapku:
40/60 #600 6,0 | 5.0/5,6* 10,00
60/90 G000 55| 52/5,9 9,80
90/130 4600 50| 54/6,3 9,50
130/200 3500 4,5 | 5,8/6,8 9,30
200/300 2500 4.3 | 5971 9,00
[Tnorusiii va BH mapiu:
40/60 G000 6,0 | 5,0/5,6 10,00
60/90 4500 55| 52/5,9 9,80
90/130 3600 50| 54/6,3 9,50
130/200 2600 4,5 | 5,8/6,8 9,30
200/300 2000 4.3 | 5971 9,00
[Mopuereiii va BHI mapiu:
40/60 3600 4,5 | 5,8/6,8 8,30
60/90 2800 4,3 | 59/7.1 8,00
90/130 2200 4.0 | 6,3/7,6 7.80
130/200 1800 3.75| 6,6/8,2 7.60
200/300 1400 3.7 | 6,7/8,2 7.10
Buicokonopucteiit va BH/JT maprn:
40/60 3000 4.3 | 59/7,1 5,50/6,50**
60/90 2100 4,0 | 6,3/7.6 5,65/6,20
90/130 1700 3.8 | 65/79 5,50/-
Xonoaueie achansTo0eTOH L
bx 2600 3.0 | 8.0/10,3 4,90
Bx 2200 2,5 | 9.8/134 4,60
I'x 1800 2,0 113,2/19,5 4,20
Jx 1500 2,0 113,2/19,5 3,90

Ilpumeuanue.

*B umcnurene — aus Il gopoxHO-KIMMaTWYeckoW 30HBI, B 3HameHatene — st II-V  mopoxHO-

KIIMMAaTU4YCCKHUX 30H.
** 1151 TIecyaHoro ac(aibTo0eTOHa.

2.6.8 Tensopuznyeckue XapakTepUCTUKHA MATEPHATIOB KOHCTPYKTHBHBIX CJIOEB
Temnodusznyeckne XapaKTEPUCTUKH MAaTEPHAIOB KOHCTPYKTUBHBIX CIOEB, HEOOXOIUMBIE IS
pacuéra JOPOXKHBIX OJICXK Ha CJIBHT B CJTA0OCBS3HBIX CIIOSX, MMPUBEACHHI B Ta0. 2.6.15. bonee

nonHbIi cincok npusenéH B O/IH 218.046, tabdm. I1.5.1.
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Tabauua 2.6.15
Temropuznyeckne XapakTePUCTHKH JOPOKHO-CTPOUTEIBHBIX MaTEPHAIIOB
2 prYeid Tptrialoiuiolies 1l AV el Syl iror T svd ¥ »

Nu Marepuas, rpyst [TaotaocTs p, | YiaenbHblil BEC,
n'n - Kr/m® v, Kriem®
1 [AchaneToOeTOH ropauMi [I0THLIH 2400 0,0024
2 |To #e, nopuCThI 2300 0,0023
To e, BHICOKONOPHCTRIH, B TOM uucne OuTyMonecuyaHas
3 execs (TY 218 PCOCP) 2200-1900 0,0022-0,0019
4 [pasuii (webens) ¢ nérkMMyu 3anonHuTenaMy, obpabdoTau- 2000 0.002
HBIE BA3SKHM DHTYMOM
5 |Cynece, ykpernnedHas 10 %-Hoil amynbcueii 1700-1900 0,0017-0,0019
7 |lecok paznosmepusiil, yepermienusiit 10 % 6-10 % nemenra 2100 0,0021
8 |[Mecok Menkuil, ogHOMepHBIH, ykpennenssiii 10 % uemenrta 2100 0,0021
9 [Cyrnuuok, ykpenieHndsiii 6-12 % uementa 1750-1900 | 0,00175-0,0019
10 |Cyneck, yepennennas 8-10 % uemenra 1700-1900 0,0017-0,0019
11 |lebers v rpaHdTa 1800 0,0018
12 |llefenr u3 nasecTHAKA 1600 0,0016
13 |lpasuii 1800 0,0018
14 |[lecox kpyiHbit 2000 0,002
15 |lecok cpeaseit KpynHocTH 1950 0,00195
16 |[lecok menkuil 1850 0,00185
17 |[lecok ubnesarsiil 1750 0,00175
18 |Cynecn 2100 0,0021
19 |CyraMHOK 1 rnuHa 2000 0,002
20 |Jlécent 1500 0,0015
21 |[I'pasuiino-necyaHas cMeCh 2000 0,002
22 [pasuiino-necuanas cMech, ykpeniendas 10 % nemenra 2000 0,002
Hanpumep

Xapaxkmepucmuku mamepuanog 01 KANUMAaabHOU 00POHCHOU 00€XHCObl

Tpebyemcs 3anpoekmuposams OOPOACHYIO 00exHCOY KANUMATbHOLO MUNA Npu  Credylouux
UCXOOHBIX OQHHBIX!

- 0opoea pacnonazaemca 60 Il 00pONCHO-KIUMAMUHECKOU 30He, 6 YEHMPAIbHOU Yacmu
Kpacnospckozo kpasi, omnocsieiics Kk pagHUHHbIM PaioHaM,

- Kamezopusi agmomoounbHot dopoau — |;

- Kosgppuyuenm naoéscnocmu — 0,95;

- yucno npunodxcenuit Hopmamusnou Haepysxu 2Np=12256700 epy3. eo;

- epyHm paboue2o ClOS 3eMISAHO20 HNOAOMHA — CYHeCb HbLIeGAMAs OMHOCUMCA K
CUTIbHONYYUHUCTNBIM SDYHIMAM,

- koogppuyuenm ynromuenus — 1,01;

- 000uUHYL YKpenenvl webHem Ha 2/3 ceoeli wupunbl;

- cxema YenancHeHus paboye2o cos 3eMasaH020 noiomua — 1;

- 2pyHmosbie 800bl 3aiiecaiom 2yooko (bonee 4 m).

Ilpeosapumenvras KOHCMPYKYU OOPOACHOU 00eHcObL npugedena 8 maon. 6.1.

Onpedenum xapaxmepucmuky NOOCMUIAIOWE20 CI0s — BEPXHE20 Cl0s 3eMISAHO20 NOJOMHA.
IIpedsapumenvras moayuna KOHCMPYKYUU OOPOICHOU 00excovl cocmaesnsem 1,13 m, nosmomy
PACUEMHYIO  BAAJICHOCMb 2PYHMA 3eMAAH020 NoaomHa npunumaem no @o myae (6.1). Cpednee
MHO20NemHee 3HaAUeHUe OMHOCUMENbHOU éaadcHocmu Wias , onpedensiem no maon. 6.3.
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Jns 1= xnumamuueckoti 30Hbl, 1-1i n0030HbI U I-1i CXembl Y8IAJHCHEHUS CYNecCb Nbliesamas
umeem e@uaxcHocmv Wye=7,0 . Tax kax pation npoexmupo8amus OMHOCUMCS K PAGHUHHBIM, MO
coenacuo mabn. 6.4 nonpaska nHa ocobennocmu penvega meppumopuu A1=0,0.

C yuémom moeo, umo obouunvt Ha 2/3 ykpenienvl webnem, oasn Il doposcHo-kiumamuueckoi
30Hbl U 1-ti cxemwl yenagicHenus 4,=0,02 (mabn. 6.5). Honpasxa A3 =0, max Kkax ucxoouas
omuocumenvras enaxcrocms 0,7 (puc. 6.2). Kosgpdpuyuenm nopmuposannozo omxnonenus t =1,71 npu
K,=0,95 (mabn. 6.6).

W, =W, + A, = A, N1+016)- A, =(0.7+0-002)1+01-171)-0=08.

Tan

Ipu maxom 3nauenuu gnasxchocmu coenacuo maoa. 6.2 mooyas ynpyeocmu E,=32 Mlla.

Jna Wp=0,8Wr u uucne npunoscenuii xpamxospemennou nacpysku INp=12256700 epy3. eo.,
yeon eHympenne2o mpenus @ = 12° u cyennenue cn = 0,003 Mlla (mabn. 6.7) .

Ilpu cmamuueckom 6oz0evicmeuu (2Np=1) yeon eHympenneco mpeHus @un = 34°. Mooyre
ynpy2ocmu necka KpynHozo npunumaem no maon. 6.2. (E=130 Mlla).

Ilpu uucne npunoxcenuti Kpamxospemenuou Haepysku 2ZNp=12256700 epy3. ed., yeon
eHympennezo mpenus @ = 28° u cyennenue cn = 0,003 Mlla (maba. 6.8) .

Ipu cmamuueckom éozoeticmeuu (ENp=1) yeon snympennezo mperust @em = 34°.

Mooy ynpyeocmu 011 webEHOUHO-2PABULIHO-2PYHMOBOL cMecU npuHumaem no mabn. 6.11.
Mooynu ynpyeocmu 015 uéproeo ujebns npunumaem no maoa. 6.10.

Tax kax uépmwlil webeHb YI0NHCEH 8 OCHOBAHUU, MO NPpUHUMaem MeHbutee yucio — 600 Mlla

Moayau ynpyroctu aJisi acpajabTo0eTOHHBIX CJI0EB.
[Tpu pacuére Ha ynpyruii mporud mpuHUMaeM MOAYINb ynpyroctu st outyma BHJ[ 90/130
mpu t =+10°C no Tabn. 6.13. On coctaBut 2400 Mlla nns nminotHoro acdansroderona u 1400
IUISL TIOPH CTOTO ac(ambToOETOHA.
[Tpu pacuére Mo ycIOBHIO CABUra B CIAOOCBSA3HBIX CIIOSIX IIPU HUMAeM MOJYJb YIPYTrOCTH AJIs
ouryma BHJI 90/130 npu t =+20°C mo Tabdn. 26.13. On cocraBut 1200 MIla mist TUIOTHOTO
acanpToberona u 800 a1 mopucToro acaabToOETOHA.
[Ipu pacuyére Ha WM3rUO MOHOJIMTHBIX CIOEB NMPUHUMAeM JaHHbIe H3 Ta0n.2.6.14. JlanHble
BHeceHbI B Tab1n.2. 6.1.

2.7.01eHKa NPOYHOCTH AOPOKHBIX 0/1€:K] MO AONYCTHMOMY YIPYIroMy Nporudy
KoHcTpyKius 10poXHON 0€Kbl B 1IEIOM OyJIeT YAOBIETBOPATH TPEOOBAHUSAM MPOUYHOCTU
1 HaJI&KHOCTHU 10 BEJIMYMHE YIPYTOro Nporuda npu yCIOBUH:

oim ~ TP
E - mp *
Tp.min (71)
rie Eosm — 00muii pacuétHpiii MOy b yrpyrocTd KOHCTpYKIUH, MIIa; Erp min— MUHUMaJIbHBIN

nn
TpeOyemblil 001U MOAYNb YIIpYrocTu KoHcTpykiuu, MIla; K, - TpeOyemblit kKo uineHT
MIPOYHOCTU JIOPOKHOW OJEKIBl 10 KPUTEPUIO YIOPYroro mporuda, MNpUHUMAEMbIH B
3aBHCHMOCTH OT TpeOyeMOro YpOBHsI Haie)KHOCTH (110 Tadu. 5.1).

BennuuHy MuHUManbHOrOo TpeOyemMoro ooOmero MoAyis YIPYrocTH KOHCTPYKIIMU
Ha3Ha4aroT 1o npasuiy, MIla

'E"IFJ. min = MaX [bmﬁ.l; J||I—-"m:in]r (7 2)

rze Emin BBIYUCISIOT 1O SMIMpUYecKoil popmyie, a Erasn Ha3HauatoT no tadiu. 7.1.
[Ipu pacuérax OOPOXKHBIX OJEKJ KamuTaIbHOro THUMA, s KoTopbix p =0,8 MIlla, B
COOTBETCTBHUH ¢ TCbMOM (cM. [Ipusoxenue) ciaenyer UCIoyib30BaTh SMIUPUUECKYIO (GOPMYITY

,_|'p' = (1 ,'__'8
Eun =500 %855 (1g(> N, _1||Iﬁ -98,65-(1g(> V, )- -
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rZie ¢ — HMIUPHUYECKUI MapameTp, MpUHUMaeMblil 1o Tabmn. 7.2. s ocTalbHBIX JOPOKHBIX
OJICKJI, PACCUMTHIBAEMBIX Ha YyaeiabHyt0 Harpy3ky p = 0,6 Mlla, B coorBerctBun O/IH
218.046-01 cnexyeT moab30BaTHCS HOPMYIION

E,,=9865(1g(>N,)-c) (7.4
B ToM cnyuae, Korga cymMMapHOE pacdéTHOE YHCIIO MPHJIOKEHUN HArpy3KH 3a CPOK CITYKOBI
~N,<4-10'

JIOPOKHOU  OJI€KIbI 'MUHUMAJILHBIN TpPeOyeMbIii MOAYJIb YIPYIOCTH CIIEIYET
npuHUMATh o Tadu. 2.7.1. He3aBucumo oT pesynbrara, moilydeHHOro no ¢gopmynam (7.3) u
(7.4), TpeOyeMbIit MOIYIIb YIIPYTOCTH JAOJIKEH ObITh HEe MeHee Erasy, yKazanHoro B Tabi. 2.7.1.
OOmuii pacu€THBIA MOIYJIh YIOPYrOCTH KOHCTPYKIIMH OMPEACISIOT C IOMOIIBIO
HOMOIPAaMMbI, MMOCTPOCHHOW MO PEIIEHUI0 TEOPUHU YIPYroCTU AJIi MOJEIN MHOTOCIOWHOM
cpensl (puc. 7.1).
[IpuBeneHre MHOTOCIOWHON KOHCTPYKUMH K SKBUBAJICHTHOM OJHOCIOMHOW BEAyT
IIOCJIOIHO, HAUMHAas C MOACTUJIAIOLIET0 IPYHTA
Tabmauua 2.7.1
Munumanenbii Tpedyembiii Mmoxynb ynpyrocta (OJIH 218.046-01, tabn. 3.4)

. CymmapHoe MmusuMansHoe pacuérioe yncno| Tpebyembiil MOIYIE VOPYTOCTH OEH/1bL,
Kareropus .. N
) ) NPHIOHKEHHE PACYETHOI HAIPY3KH HA Ergn, Mlla
Aoport HAUDONEE HANPYKEHHYIO MOI0CY KANUTANBHO | 0BnerdenHoi | nepexogHoi
I 750000 230 -
I 500000 220 210
11 375000 200 200 -
IV 110000 - 150 100
V 40000 - 100 50
Tabmuna 2.7.2
3HaLIIeHI/I$[ 3MHI/IpI/I‘le(;KOFO nmapamMeTpa ¢
Hopmarusnas narpyska Ha ocek, kKH £ Herounuk
100 3,55 OJIH 218.046-01, . 3.25
110 3.25 OJIH 218.046-01, . 3.25
_ [To uuTepnonsuul KEaIpaTHYeCKHM IOJIHHOMOM
115 3.15
Harpansxa
130 3,05 OJIH 218.046-01, . 3.25

Pacuér nmo nomyctumomy ymnpyromy nporudy (mo Tpedyemomy MOIyiro jaehopMarivn)
MpUBEIEH HUKE. Ero BeAyT B claeayromiei nocaea0BaTeIbHOCTH:

1. OnpeaenstoT MUHUMAJIbHBIA 00U MOy b KOHCTPYKIMH Emin 1o ¢popmyite (7.3) unum
(7.4).

2. Haznauvaror TpeOyemblii MHUHMMAIbHBIM OOLIMI MOAYIb KOHCTPYKUUU Erpmin 1O
ycnoswuto (7.2).

3. CocTaBnsioT TaOMUIly C HCXOAHBIMHM JaHHBIMH Uil pacuéra, MpUMep KOTOpOi
npuBencH B Tabm. 2.7.3.

4. Ha3HauaroT MO/ ¥ NPEABAPUTEIBHO TOJIIIMHBI CIOEB KOHCTPYKIIMH.

5. Omnpenenstor TpeOyeMble MOAYIM YOPYTOCTH Ha IOBEPXHOCTH  KaXJ0ro
KOHCTPYKTUBHOI'O CJIOSI JIOPOXKHOM OJEXKAbI, BEAsS pacuéT KOHCTPYKLUU CBEPXY BHU3,
ITOCJIEI0BATEIBLHO IPUMEHSSI HOMOTpaMMYy, IPUBEIEHHYIO HA puc. 7.1.

B wurtore, nomxeH ObITh ompenenéH TpeOyeMblii MOIyJIb YHOPYTOCTH Ha MOBEPXHOCTH
JOTIOJIHATEIBHOTO €101 OCHOBAHUS.
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IIpumep 2.7.1.Pacuém KanumaaibHuIX 00POHCHBIX 00€MHCO NO YRPY2OMY NPOUDY

Tpebyercs 3anpoekTHpoBaTh Ha Aopore | kareropuu ¢ 3aganHol Han&xHocThio Ky= 0,95
JOPOXKHYIO OJIEKY KAlIUTAIILHOIO THUIIA IIPU CYMMApHOM KOJINYECTBE IPUIIOKEHUM PACUETHON
Harpy3KHu 3a CPOK CITy>KObI,

> N, =1225700 rpys.ex.

Tpebyemblii MUHUMANBHBIA KO3(DPHUIMEHT MPOYHOCTH Ui pacdéra Mo JOIMYCKaeMOMY

~TR
yIpyromy mporudy, cormacHo tabiu. 2.5.1, cocraBsier K,y =13

1. [IpenBapuTenbHO Ha3HaA4aeM KOHCTPYKIIMIO M PAaCUETHBIC 3HAYEHHUS PACUETHBIX
napameTpoB (cM. ri1. 6). OHu puBeaeHBI B Tab. 2.7.3.
Tabmauma 2.7.3
HcxonHble JaHHbIE 11 MaTepuanoB c;1_0|é13 JOPOXKHON OJEK b

Pacuér Ha pacTskeHHe npH
[To yvopyr.| Tlo yen.

h, ¥, = Hiruoe
Ne Marepuan cios i ' 3| mporudy, | casuroycr,
oM | KM b MITa | EMTa | £ MIa | 2 | o | m
MITa
1. |Achansroberon  1I0THBLH
MenkodepHucteiit, Tun Al 7 | 0,0024 2400 1200 3600 95 | 54| 50
mapka [, BHJI 90/130
2. [AchaneTobeToH  HOpPHCThI
sapica 1L, BHJT 90/130 10 | 0,0023 1400 800 2200 78 [ 6340
3. [Uépurii wedeHs B 3aKIHHKY
dp. 40-70, BHJT 90/130 18 | 0,002 600 600 600 ) B
4, |llebénouno-rpasuiino-
[ECHAHAA CMECh, 28 | 0,002 400 400 400 i i i
oOpaboTaHHAA LEMEHTOM
mapku 20
5. | Tlecok kpynHbIi ¢
COIEIKAHUEM TBLIEBATO-
rHHHCTOH (hpakumu 5%,
[Mpn anHaMuHEecKOM 50 | 0,002 130 130 130 i i i

BO31EHCTEHM:

oy = 0,003 MITa; ¢ = 28°,
IMpu craTHYecKOM
BOZAEHCTBHM: (b, = 34°,

MoacTunawimuil rpysT
FEMIAHOTO TOJIOTHA - CYIECK
HbLIEBATAS
PacuérHas BIAMKHOCTS:

W, =080
[Tpu AHHAMHYECKOM
BO31CHCTEHN:
oy = 0,003 MIla; ¢ = 12°,

l'lpn CTATHHMECKOM

BO3ACHCTBHM @ = 34°,

2. Tak KaK MBI TIPOSKTUPYEM JIOPOKHBIC OJICHKIbI KATUTATLHOTO THITA, TO MUHUMATBHBIN
TpeOyeMbIit MOyNb YIIPYTOCTH HA TIOBEPXHOCTHU MOKPHITHS onpeaenuM o Gopmyse (7.3):
Ein = 113,94 (1g (X1 P} —3.,15) = 113,94(lg 1225700 — 3,15) = 335 MIla.
D10 3HaveHHWe Oojblle TaOmuuHoro (cMm. tabn. 2.7.1), ciemoBaTeabHO, B COOTBETCTBUU C
ycioBueM (7.2) Erp min= 335 MIla.

3. Pacuér mo pomyckaemMomMy yIpyromMy mporuOy BeAeM TOCIOWHO, Ha4MHAs C
MOACTHJIAIOIIETO TPYHTA 10 HoMorpamme (puc. 7.1).
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E, E"
3=t 3% g5
E E“LLHL 130

Jri_ f?ll-.'e.'\:ll- a 50

Hamerp cuena koneca =39 em. Torma =—=1,28.
A P D 39
[lo HoMorpamme E— =0,61, Torna E=* =0,61-130= 79,3 Mlla.
E Ellfl.'l": 79'3 e
3.2, t=—""=—=(,20. OrHoweHue h = 28 =0,72.
E Emlm 400 D 39

Ilu | [

[To Homorpamme E—I =0.44. Torga E™™ =0,44-400=176 MIla.

[ ihi

E, Eg. 176 i
3.3 "= = =0,29. OrHowenue h = 18 =0,46.
E E™ 600 D 39

B

SEn

[To Homorpamme Lj"’“’ =0,46 . Torma E;) =0,46-600 = 276 Mlla.

o

H

E Em 276 aidy
3.4 = :ﬁr:” =——=0,20. Ornomenne F> _10_ 0,26.
E, E*™ 1400 D 39

alliy

[To Homorpamme E‘f'“ =0,26. Torna £ =0,26-1400 =364 MIla.

o,
H

E. E*™ 364
3.5, —“=$¥"=—=G,15.01'H0meﬂue h :1:0,18.
E  E*" 2400 D 39

a'hy

[To HomMorpamme E“‘” =0,19. Torna E*™ =0,19- 2400 = 456 MI1a .

o,
H

3.6. OnpenenseMm  KO3(Q(OHUMEHT NPOYHOCTH 1O YOPYromy nporudy.
Ed U] 4 56
—ohm _ oV 1,36 Ilonyuennoe 3naueHHe npessimaer 1,3.
E‘I]‘.l min
Takum  oOpazom, paccMmarpuBaeMas  KOHCTPYKLUHMS — JAOPOIKHOH  0JeH /bl
VIAOBJIETBOPSET YCIOBHIO IIPOUHOCTH 10 KPUTEPHIO YIPYToro nporuda.

2.8.PacyéT mo ycJIOBHIO CIBUTOYCTOWYMBOCTH CJIOEB C MOHUKEHHOI CONMPOTHUBJISIEMOCTHIO
CIABHUTY

K cnossm 1OpOoXHOM KOHCTPYKIMH C TIOHWKEHHOM CONPOTHUBIISIEMOCTBIO CJIIBUTY
OTHOCSITCSI MaJIOCBSI3HBIE (TIECUaHble, TPaBUIHBIE) CJIOU JOPOKHOM OEXkAbl U MOICTUIIAIOIINN
IPYHT 3eMJsiHOoro nojiotHa. Heobxoaumo, 4ToObl moj AecTBHEM HAarpy3oK B 3THX CIOSIX 3a
BECh CPOK CHYXObl HE HaKalUIMBAJIHCh HEJIONYCTUMBIE OCTAaTOYHBIe Jie (opmaruu
dhopmMon3MeHeHus.

Henonyctumele nedopmanuu ciBura B KOHCTPYKIMU HEe OYAYyT HaKalUIMBAaThCS, €CIIM B
IPYHTE 3eMIITHOTO MOJIOTHA U B MAJIOCBSI3HBIX CJI0SX OyneT obecnedeHo ycnoBue (5.2):

p
Kllp = Kll::a !
I'ne: k03 GUIUEHT TPOYHOCTH PaBEH:
Hr T_ZJSZIII
np
T
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T — pacuérHoe (MakcHMaJbHOE) AKTUBHOE HANpPsDKEHUE CIBUra (4acTb CABUIAIOILETO
HanpsDKEHUs, HEIoralleHHasi BHYTPEHHUM TpeHHEM) B pacu€THOH (Haubosiee OnacHoi) Touke
KOHCTPYKLIUU OT JAECWUCTBYIOIIEH BPEMEHHON HAarpy3ku; Tion — Jomyckaemas (IpeaeibHas)
BEJIMYMHA aKTUBHOT'O HANPSKEHUS CABUra (B TOM K€ TOYKE), IPEBBIIIEHUE KOTOPOI BbI3bIBAET
HapylIeHHe IPOYHOCTH Ha CIBUT.

T'k:lll T
— = K P
r i
Torna (8.1)
TR
Tpebyemblii k03P PHUIHEHT TPOUHOCTH Koy (8.1) maznauator o tadn. 5.1 (OAH 218.046-

01, tabm. 3.1), B 3aBUCHMOCTH OT THIIa JOPOXKHOH OJIEXK[bI, KATETOPUU IOPOTH, 33aJaHHOM
HaAEKHOCTH U BHUJIA pacyéra (10 KPUTEPHUIO CIBUTA U pacTshKeHHs pH u3ruoe). Hampsokenus
B KOHCTPYKTHBHBIX CJIOSIX M B IOACTWIAKOIIEM TIPYHTE OT BO3JACUCTBUSA TPAHCIOPTHOMU
HArpy3Kd BBIYHCISIOT 1O (OpMYyJiaM TEOpUU YIPYTOCTH JAJisi CIOUCTOM Cpeibl, Harpy>KEHHOM
PaBHOMEPHO pacHpeeIEHHON HArpy3KOW uepe3 THOKHA KPYTJIbIA MTaMIl, ¢ YIETOM YCIOBHIA
Ha KOHTAaKTe CIJIOEB.

Jle#icTByIONIUE B CJIOC aKTHBHBIC HANIPSDKEHUS CABUTa T BBIYUCIISIOT 11O hopMyIie

I=%-p (8.2)

rae T H p (8.2) — akTUBHOE HaIPsHKEHUE CIIBUra OT €IMHUYHOW BPEMEHHOM Harpysku, omnpese-
JIIEMOE C IMOMOIIBbI0 HOMOIPAMMBI, MpEICTaBiIeHHOW Ha puc. 8.1 mam 8.2; p — pacuérHoe
naBiieHue ot kosieca Ha nokpbitre (0,8 MIla m1s kanutanbHbIX 1OpokHBIX onexa u 0,6 MIla
U1l BCEX OCTaJIbHBIX TUIIOB).

[IpenensHoOE (mOMyckaemMoe) aKTUBHOE HalpsbKeHUe cBUra Tron B TpyHTE pabouero cios
(MM B MeCYaHOM MaTepHale MPOMEeXKYTOYHOT'O CII0s) ONPEeIIsiioT o (hopmyIie

T = C."lu' ’ L,"ll:l + Dilﬁfcp ’ ‘Zml ’ tg "p-i."l’

maon

(8.3)
TZle CN — CIEIUIEHHE B TPYHTE MPOBEPSIEMOTO CIIOSI TIPU YHCIe TPUIIOKESHUH KPATKOBPEMEHHOM
Harpy3ku XNp, MIla; k;— ko3¢ ¢dunment, yautsiBaromuii 0coOeHHOCTH paboThl KOHCTPYKLIUU
Ha TpaHUIe TECYAHOTO CJOS C HIDKHUM CJIOeM HECYIIETO OCHOBaHUS; Zon — TJIyOWHA
pacIioyio’KeHUsl TOBEPXHOCTH CJ0s, IMPOBEPSEMOro Ha CABUIOYCTOMYMBOCTb, OT Bepxa
KOHCTPYKLIUH, CM; Yep — CPEIHEB3BELICHHbIM YyIENbHbI BeC KOHCTPYKTUBHBIX CIOEB,
PACIIOJIOKEHHBIX BBIIE MPOBEPAEMOTO CJIOSI, KI/CM®; (cr — pacuyéTHas BENMYMHA YTJa
BHYTPEHHETr0 TPEHUs MaTepuasla MPOBEPSIEMOro ClIOosl MpU CTAaTMYECKOM JEHCTBUU Harpyski;
0,1 — xoaddumment mis nepesoga B MIla.

S Y00 L P
e &1‘?‘ -;‘/TV: -Py/ I’*.ff/ 't_:::'.’}r,,.ﬂ“[?- N -
NR\H‘\‘"‘-.. = :‘/P,://C?ff!{ff::’; s N Wy e
NSNS A g e
s e
\\k A < .-ZQ_:_. e — — = P
NN S 1
3 E»
] -
10|l | E;-@=-8
= 20, | I ]
== S P —— ] —
: | 507 E-—-_._.,.____ e —
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Puc. 8.1 — Homorpamma ans onpenenenus T H (OH 218.046-01, puc. 3.2)
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Puc.8.2 . Homorpamma Ha 6ombiiem auamnazone (OH 218.046-01, puc. 3.3)

Ecny nonmonHUTENbHBIM CIIOM OCHOBAHUS YCTPauBaeTCsA IECYAHBIM, a HWKHHUM CIOU
HECYIETO0 OCHOBAHMS U3 YKPEIUIEHHBIX MAaTE€PUAIOB MM MEXIYy OCHOBAHHEM M IIECUAHBIM
CIIOEM YKJIQJBIBAIOT T€OTEKCTHIIBHYIO MPOCIOIKY, TO K03(duuumeHT Ky, JOKEH NMPUHUMATH

3HAUEHUS B COOTBETCTBUU ¢ Ta0i. 2.8.1.
Tabmuna 2.8.1

3nauenus kodpduuuenra ki (OJIH 218.046-01, n1.3.35)

k;,; OcobeHHocTH I'pyYHTA JOMMMIHHTENBHOID CII0H OCHOBAHHA

4,5 IMPH HCTIOJIE3OBAHHHE B ITECHAHOM CJI0C KPYIHOID [IeCka

4,{} IMPpH HETIOJIB3OBAHHHE B ITSCHAHOM CII0C ITeCKd U}]E..LI,I-IEH EPYIHOCTH
3,{} IpH HCTMIB3OBAHHH B IISCHAHOM Cl10C MEITKOID IeCcKd

1,{} BO BCEX OCTAIbHBIX CIIYHAAX

Jlns Toro, 4toOBl BOCIOJB30BaThbcsd HoMorpammon (puc. 8.1 wumm 8.2), HeoOXoauMo
MIPEABAPUTEIIBHO HA3HAYECHHYIO JIOPOKHYIO KOHCTPYKLIMIO IIPUBECTH K JBYXCIONHOU
pacuétHoil Mojenu. B Hel, mpu pacdy€re Ha CABUT B MOJACTHIIAIONIEM CJI0€, 1-i CIOM — 3TO BCS
KOHCTPYKIHUS TOPOKHOM OJI€KIbI, 2-i CIION — MOACTUIAOIINI TPYHT.

Torna TonuHy BepXHEro ciost haIpUHUMAIOT paBHOM CyMMe TOJIIIMH BCEX CIIOEB OJIEK/IbI:

h = ih
=1

r7ie N — 9UCJI0 CI0EB TOPOKHON OJEKIbI; hi — TonuHa 1-TO cinos. Moayss ynpyroctu
BEPXHETO CJI0s MOJIEIH BBIYHUCIISIOT, KaK CPEAHEB3BEIICHHBIN, IO (hopMyIie
f

> E,-h,
=1

2 h
i=1

(8.4)

E

(]

(8.5)



rne Ei — Monyne ynpyrocts i-ro ciost 1opoxHOH on1ex bl CpelHeB3BEUICHHBIN YIeIbHbBIN BeC
KOHCTPYKTUBHBIX CJIOEB, DPACIIOJIOKECHHBIX BBIIIE IPOBEPSEMOrO CJ0s, OLEHUBAECTCS 110

dbopmyiie

D¥eh
=1

M=
Z:;'rJ
= (8.6)

rIe Yi — YHeNbHBIH Bec 1-ro cios KOHCTpykuuu. Ilpm pacu€re mo  ycioBHIO
CIIBUTOYCTOMYUBOCTH B JOMOJHHUTEIHHOM CJIO€ OCHOBAaHHS HI)KHEMY CIIOI0 JBYXCIIOWHOM
MOJIETIM YCJIOBHO TPHCBAaNUBAIOT OOBIYHBIC XapAaKTEPHUCTUKN MaTeprala JOTMOIHUTEIBHOTO CIIOS
OCHOBaHUA, a MOAYJIb YIPYIrOCTH IPUHHUMAIOT paBHBIM 06HI€My MOAYJIIO Ha IOBCPXHOCTHU
JOTOJHUTEIBHOTO CJIOS, OINpEleNsieMOMYy Kak B pacuérax MO YIpPYromy Iporudy ™o
Homorpamme (puc. 7.1). TommmHyBepXHEro ciosi MOAETH TNPUHUMAIOT PAaBHON 0OIIeH
TOJIILIUHE CIIOEB, JISKAIUX HaJ| TOMOTHUTEILHBIM

=1

h,=>h
i=l

(8.7)
MOAYJIb YIIPYTI'OCTHU EB BBIYHCIAOT KaK CPCAHCB3BCIICHHOC 3HAUYCHHC AT 9TUX CJIOCB
n—1
S5 n
i=1
Els - n—1
S
4
i=1 (88)

y,HGJ'IBHBIﬁ BC€C KOHCTPYKTUBHBIX CJIOCB, PACIIOJIOXCHHBIX BBIIIC ITPOBEPACMOTro CJI0A
1

D Ve h
i=1

Yo =
2 h
i=1
Pacuér nopo’kHON OJEXIbl 1O CONPOTHUBIEHUIO CABHUTY B IPYHTE 3€MJISTHOTO IOJIOTHA, a
Takke B CIa0OCBA3HBIX MaTepHuajax MPOMEXYTOUHBIX CJIOEB JIOPOKHBIX OJIeX[, BEAyT B
CHEAYIOUIEN MOCIE0BATEIIBHOCTH:
1. ITpuBOAAT MHOTOCTIOWHYIO KOHCTPYKIUIO K JBYXCIIOMHOW MOJEIH.
2. ITo Homorpamme (puc. 8.1) mium (puc. 8.2) onpeaeNsitoT aKTUBHBIE HATIPSKEHUS CIBUTA H
T OT €AMHUYHOM BPEMEHHOW Harpy3KH.
3. Ilo ¢popmyne (8.2) BBIUMCIAIOT pacu€THOE HANPSHKEHHE CIIBHTAa B TPYHTE 3EMIISTHOTO
II0JIOTHA UJIM B IIECYAHOM CJIO€ OJEXKIBI.
4. Tlo hopmyiie (8.3) BRIUUCTSAIOT MPEETbHOE HAMPSHKEHNUE CIIBUTA.
5. Tlo xpurepuio (8.1) mpoOBepsIOT BBHIMOJIHEHHE YCIOBHS MPOYHOCTH (MO 3a7aH HOMY
K03 HULIMEHTY HAAEKHOCTH).
6. Ilpy HEBBIOTHEHUN KPUTEPUS U3MEHSIOT TOJIIMHBI KOHCTPYKTUBHBIX CIIOEB, MOJIOMPAIOT
KOHCTPYKLHIO, YIOBJIETBOPSIOUIYIO YCIOBUIO

Ilpumep 2.8.1

Pacuém kanumanonpix O00pOIHCHBIX 00€2#CO0 NO YCAOGUIO COGU2A 6 NOOCHUNAIOUIEM
c10eHeo0X0mMOo pacCYuTaTh KOHCTPYKITHIO TOPOKHOW OJEKIBI, TIPEICTaBICHHYIO B Tabm. 8.2 (Tabm.
6.1) Ha TPOYHOCTH IO YCIIOBHIO CABUTA B MOJCTHIIAIONIEM ciioe. B mpumepe 7.1 ona Obuta paccunTaHa
Ha TPOYHOCTH MO Kputepuio ymnpyroro nporubda. Kosddumment nanexnoctu Ki=0,95. TpeOyemsrit
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MUHHMAIBHBIA KOX(QQHULIMEHT MPOYHOCTH A pacu€ra MO YCIOBUIO CABHra, coriacHo Tabdm. 5.1,
TP

cocraBiusier " =1,0 . [IpuBoauM Hamry KOHCTPYKIHMIO K JIBYXCIOWHOW Monenw. ToimuHa BEpXHETO

crost

=1

Monyib ynpyrocTa BEpXHEro cjosi MOAENU BeIUucIsieM 1o gopmyie (8.5),
E - 1200-7 +800-10 + bUD-318+ 400-28+130-50 _ 297 MIla.
: 11

Tabnuma 2.8.2 (Ta6:1.2.6.1)
WcxoaHblie JaHHbIE TS CIIOEB JTOPOIKHOM OJICHKIbI

Mo Vel Pacuér na PECTHRECHHE

I1 .
h, ¥, ¢ YI”?I COABHIO- pu uirube
N Marepuan cnos et | krfen? | EPOTHOY. yor.. E R
E, MII: E, MII:
" | M “lmrma | ¢

AchaneTofeTon  NIOTHLI
1 [menkosepuucreiit, Than  A| 7 | 0,0024 2400 1200 3600 9,5 |54(50
smapra [, BH 90/130

Achaneroferon  nopHCTLIH
smapea I, BH 90/130

Uépueiil wedeHs B 3aKNHMHKY
thp. 40-70, BHI 90/130
[Lebénouno-rpaguiino-
4 |necuanas cmeck, oOpabo- 28 | 0,002 400 400 400 - -

TaHHaA HeMeHToM mapku 20

10 | 0.0023 1400 800 2200 7.8 63|40

18 | 0,002 600 600 600 - -

[lecok kpynHbii ¢ cogep-
AAHHEM [BLIEBATO-
roMHUcTo dpakunn 5%.

. [Ipu auHaMH4ecKoM BO3IEH- 50 | 0.002 130 130 130 ] )
CTBHM:

o= 0,003 MIla; ¢ = 28°.
[Ipu cratHyeckoMm BO3IEH-

CTBHH: (cr = 347,

[MoacTHnaoumnil rpyHT 3eM-
AHHOTO I[OJOTHA - CYIECh
NBLIEBATAN

Pacuérnas BnamHOCTL!

H"E:. = 0,81

[Ipu auuamuueckom Bosaeii-
CTBHH:
en= 0,003 MIla; ¢ = 12°.
[lpu craTudeckoM Bo3geii-

CTBHH: (cr = 347,
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[To oTHOWIEHHMAM 5=E=12,4; %213—1;:23 uopH @ = 12° ¢ noMoLEw HO-

MorpaMmel (puc. 8.2) HaX0JHM VIIeIbHOE AKTHBHOE HAIPAMKEHUE CABUIA OT eJHHHIHO
Harpysku: T, = 0,008 MIla.

Takum obpazom, T = 0,008-0,8 = 0,0064 Mlla.

[IpesensHoe akTHBHOE HanpsxeHue casura T, B rpynTe pabouero cios onpeje-
nsem 1o gopmyne (8.3), rae cn = 0,003 Mlla, &, = 1,0; z,=7T+10+18+28+50=113 cm;
Qe = 34°;

v - 0,0024-7+0,0023-9+0,002-18+ 0,002- 28 + 0,002 - 50
o 113

Tion = 0,003-1,0 + 0,1-0,002-113-tg 34° =0,018 MITa.

v _Ton_ 0018

=0,002 kr/cm’.

| = =281, uro Gonbme K™ =1,00.
T 00064 '

CleioBaTelIbHO, KOHCTPYKLHA YAOBISTBOPAET YCIOBHIO [IPOYHOCTH 110 CABHIY B

MOJACTHITARKDILIEM CIIOE.

Ilpumep 2.8.2

Pacuém kanumaapbHbIX 00POHCHBIX 00€2HCO NO YC108UI0 CO8U2A 8 OONOTTHUM ETbHOM
necuanom cnoe

PaccuuTaeM 3Ty jxe KOHCTPYKIUIO TOPOKHON 0J1eX /bl (Tab1. 8.2) Ha NPOYHOCTH IO YCIOBUIO
C/IBUTa B IlecYaHoM ciioe. TpeOyeMblii MUHUMAaNIbHbIN K03()(PUIIMEHT TPOYHOCTH ISl pacyera

.. K" =10.
10 YCJIOBHIO CABMIA, OCTACTCSI TEM K€, TO €CTh P

HpI/IBOI[I/IM Hally KOHCTPYKIHUIO K ,[[ByXCJ'IOfIHOfI mopdenu. TonmuHa BCPXHETO CJIOA
!

h, = h=007+010+018+0,28=0,63m.
i=1

Monysb ynpyrocTd BEpXHETo ClIosl MOJIENH BeIUUcisieM 1o Gopmyiie (8.8),
£ _1200-7 +800-10+600-18 + 400- 28 _ 610 MITa.
’ 63

HwxHuM cioem ABYXCIIOMHOM MOJENW SIBJIETCS COBOKYITHOCTh IIECYAHOTO CJOSI U
IPyHTa 3€MJISTHOTO MoJoTHA. Ha rpaHuiie Mexay MOAEIbHBIMU BEPXHUM U HUXKHHUM CIIOSIMU
(Ha TIOBEPXHOCTH MECYAHOTO CJI0s) TpeOyeMblii MOJIYyJb YHPYIOCTH COTJIaCHO pacdyéraMm Io
yrpyromy mnporudy (mpumep 7.1)

E =79,3MI1a.

oL

Tornma
63
E:@ =772; LY =—=161 u npu ¢ = 28°
E, 79 D 39
C nomotpto puc. 8.2 HAXOUM YAEIbHOE aKTUBHOE HAMPSHKEHUE CIIBUTA OT €IMHUYHOMN
Harpy3ku

T =0,015 Mlla.

Takum o6pazom:

T=0,015-0,8 =0,012 MITa.

[IpenensHOE aKTUBHOE HAIPsDKEHHUE cABHUTa Trp B TPYHTE pabOYero Cios ONpeesisieM 1Mo
dopmyse (8.3), rae:en = 0,003 MIla; k, = 4,5 (cMm. Tad.2. 8.1);

75



Zyn =T+ 10+ 18 + 28 = 63 cM; @ = 34° .
v = 0,0024-7 +0,0023-10+ 0,002 -18+ 0,002 - 28 —0
- 63 ‘
Thon = 0,003-4,5 + 0,1-0,002-63-tg 34° =0,022 Mlla.

- T_ - 0,022

A

np == ]-+83: uTo OoJbLIE !’{I:I': = ]"DD '
T 0012 '

CrnenoBatenbHO, KOHCTPYKIMS YAOBIETBOPSET YCIOBHUIO IIPOYHOCTH 110 CIIBUTY B
[IECYaHOM CJIOE.

2.9.PacuéT Ha pacTsiskeHHe NMPU U3rude B MOHOJIUTHBIX CJIOSIX
AchanbTOOETOHHBIE CTIOM KOHCTPYKIIUU IPOBEPSIFOT HA MPOYHOCTh MIPH U3TUOE 110 KPUTEPHUIO

K >KT7
np np (91)
rze K03 (HUIMEHT TPOYHOCTH
. R
K np —
o (9.2)

Ry— mpenenbHO qomycTUMOE pacTIrMBarolliee HapsHKeHHe s MaTepraia MOHOJIUTHOTO CIIOS
(TokazaTenlb MPOYHOCTH MaTepHajia CJIOsi Ha PacTsDKCHHE NMPU U3rHOe ¢ y4ETOM YCTalOCTHBIX
SBJIGHUH ), Gr— HauOoJbllIee pacTArUBaIoIee HAMPsHYKEHNE B MOHOJIUTHOM CIIO€, YCTaHABIMBAEMOE
pacdérom.

AT

Tpebyemsriit koapdunuent npoynoctu  F
pacy€rax Ha CIBUT B CI1A0OCBSI3HBIX TPYHTaX.

JlaHHBIN KpUTEpUN MPUMEHSIETCS IS pacueTa JOPOXKHBIX OJIeXK/, COAEPIKAIIUX MOHOJIUTHBIE
ciou. K HuM orTHocsaTca cinoum u3 achanbroOeToHa, NErredeTOHa, MaTe pUajoB U TPYHTOB,
YKPETUIEHHBIX KOMIUIEKCHBIMU M HEOPTaHMUECKUMHU BSDKYIIIMMU.

[Ipu pacuérax Ha M3ru0 B MOHOJMTHBIX CIIOSIX CUCTEMY, BKIIOYAIONIYIO B C€0s JTOPOKHBIE
OJICK/IbI U TOJCTUIIAOIIUI CII0M, IPUBOIAT K IBYXCIIOMHOW MOJIETIH.

K BepxHeMy ci1010 MOJIETN OTHOCSAT BCe ac(haibTOOETOHHBIE CIIOU, BKITFOYAs paCCUYUTHIBAEMBIi.

HuxauM (monyOecKkOHEYHBIM) CIIOEM MOJENH CIY)KUT 4acTh KOHCTPYKIIMH, PACIIONOKEHHAS
HIDKe makera acganbToOEeTOHHBIX ciioeB. OHa BKJIOYaeT B ce0s1 M TPYHT paboOdero cios
3€MJISIHOTO MOJIOTHA.

3aat0T TOJIIHUHY BEPXHEro CJIOS MOJETH hg, paBHYIO CyMME TOJIIMH, BXOMSIIUX B TMaKET
ac¢anbTOOETOHHBIX CIIOEB

HazHayaroT 1o Tabin. 5.1. OH Takoi ke, KaK U npu

= (9.3)
IJie N — KOJIMYeCTBO achanbTOOETOHHBIX CIIOEB, hj — TonmHa i-ro achaabTOOETOHHOTO CIOs,
CM. BBIUUCIIAIOT 3HaUE€HNE MOJTYJISl YIIPYTOCTH BEPXHETO CJI0S MOJICITH, KaK CpeJl HeB3BEIICHHOE
JUIS BCETo TMakeTa achaibTOOETOHHBIX CIIOEB, IO GopMyTie

‘Eu — =l

h, 9.4)

rae Ei — momyns ympyroctu i-ro cnos, MIla. Moaynas ynpyrocTd HIDKHETO CIOSI MOJAETH
ONPEACIISIIOT MYyTEM MPUBEICHUS CIOMCTON CUCTEMBI K SKBUBAJIEHTHOM IO KECTKOCTHU € MOMOIIBIO
HOMorpaMMbl Ha puc. 7.1. 3pmecs Tpebyercs ompenenuts Eosm Ha HIKHEH TpaHHLE
achanpT00eTOHHOTO MakeTa. Pacder BenyT moCIoiHO, HAUMHAS C MTOJCTUIIAIONIETO TpyHTa. Jlanee,
BBIUHCIISIOT pacyETHOE pacTATHBAIOIICE HAMIPsDKeHHE 1o popmyrie
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(9.5)

s o .
Ine '+ — pacrsruBaroliee HaNpPsHKEHUE OT SIUHUYHON HArpy3KH; p — pacyéTHOE JaBJIeHHE; Ky —
K09 GHUIUEHT, YIUTHIBAIOIINI 0COOCHHOCTH HANPSHKEHHOTO COCTOSIHUS TOKPBITHSL KOHCTPYKIIUH
T0J] CTIAPEHHBIM OAJUIOHOM.

o (8]
PacrsaruBaroniee HanpspKEHUE OT AMHUYHON HAarpy3Ku  © ONPeessiioT 0 HOMOTrpaMMe Ha pHC.
9.1, A COOTBETCTBYIOIIMX 3HAUYEHUI oTHOIIEeHUs N, / D
I'ne D — nuamerp cnena koeca.

[Topsitok MCIOIB30BaHUS TIOKA3aH HA HOMOTPAMME CTPEITKAMHU.

PacuérHoe naBiienue p npuHUMarT paBHbiM 0,8 MIla i KanmUTaNbHBIX JTOPOXKHBIX OJCKI U
0,6 MIla — nans obneruenusix. Koaddumuent k= 0,85 (mpu pacuére Ha 0qHOOAIIOHHOE KOJIecoky
= 1,00). HaxoasT npo4HOCTh MaTepraja MOHOJIMTHOTO CJIOS IIPU MHOTOKPATHOM PACTSHKCHUU TIPU
u3ruoe mo Gpopmyie

Rﬂ':}ﬁ]'kl'kz'(l_vﬁ'ni (9.6)
riae Ro— HOpMaTHBHOE 3HAYEHHE MPEAEIHLHOTO COMPOTUBIICHUS PACTHKEHUIO (IIPOYHOCTD) IIPU

n3rube mpu pacy€THOW HHU3KOM BECEHHEH TemIeparype IpH OJHOKPATHOM IPHIIOKEHUH
Harpy3ku; ki — ko3¢ (uIUeHT, yuuThIBAIONIMNA CHUKEHHE NMPOYHOCTH BCJIEJICTBHE YCTAJOCTHBIX

SBJICHUA TIPU MHOTOKPAaTHOM TIPWJIOKEHUH HArpy3ku; Kz — KOX(QQHUIMEHT, yYUTHIBAIOIINIA
CHIDKCHHE MPOYHOCTH BO BPEMEHU OT BO3ICUCTBHS IOTOAHO-KIMMAaTHYECKUX (DaKTOPOB; VR—
KOX(QQUIMEHT Bapuald MPOYHOCTH Ha pacTsHkeHue; t — KOdPPHUIUEHT HOPMATHBHOTO
OTKJIOHEHHUS.

B makere acganbTOOETOHHBIX CIIOEB 3a MpPEENIbHOE pacTAruBarollee HampshkeHue Rn
NPUHUMAIOT 3HAY€HUE, OTBEYAIOlee MaTephaly HIKHEro ciosi acajbTOOETOHHOIO IaKeTa.
Koaddunuent ki, orpakaroniuii BivsHUe Ha IPOYHOCTh YCTAIOCTHBIX MTPOLIECCOB, BHIYUCISIOT IO
BBIPAXKECHUIO:

h=——
ﬂ)}

rae XNp — pacu€THOe CyMMapHO€ YHCJIO MPUIOKEHUM pacy€THOM Harpy3kd 3a CPOK CIIY>KOBbI
MOHOJIUTHOTO TMOKPBITHSA; M — I[OKa3aTeldb CTENEHH, 3aBUCAIIMH OT CBOMCTB Marepuasa
PacCYUTHIBAEMOTO MOHOJIUTHOTO CJIOS; OL — KO3(PPUIMEHT, YIUTHIBAIOIUI pa3indyKie B peaIbHOM
1 J1abOPaTOPHOM PEKHMMAX PACTSHKEHHSI TOBTOPHOM HArpy3KOH, a TAaKXKe BEPOSTHOCTH COBIA/ICHUS
BO BpEMEHHM pacuéTHON (HM3KOW) TeMIlepaTypbl MOKPHITHS U PACYETHOTO COCTOSHUS TPYHTa
pabouero cyost Mo BIAXXHOCTH.
Koaddunment ke npunumarot no tabn. 2.9.1.

Tabmuna 2.9.1

3nauenus ko>pduumenta ko (OJTH 218.046-01, Tabi. 3.6)

Marepuan pacueTHOro cnos ke
BricokonnorHei 1.0
I mapu 0,95
Acthaneroberon  |[lnorHbiii II mapku 0.90
[T mapxn 0,80
[MopHeTeIil H BRICOKOITOPHCTLI 0,80
OprasoMHHepa/ibHBIE CMECH 0.80
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Puc.9.1. Homorpamma [yist onipeiesieHusl pacTSITMBAIOIINX HAMPSKSHHH MTPH U3TUOE B BEPXHEM
MOHOJIUTHOM ciioe aByxcioiHoi cucremsl (OIH 218.046-01, puc. 3.4)

Koadduurent Bapuanuu npouyHocTH Ha pacTspkenue cornacHo OJIH 218.046 01, ta6in. 11.4.1
vr=0,1.
st ypoBHs HajgexxHoctu 0,95 koaddunment HopmatuBHOro oTKIIoOHeHus t=1,71 (Tabdm.
2.6.6). Beraucisrot ko3 GUIMEHT TPOYHOCTH 110 Gopmyiie (9.2) ¥ MPOBEPSIOT KPUTEPHIMA
Haaéxuocta (9.1).



Ilpumep 2.9.1.PaccMOTpUM aropuT™ pacuéra Ha HamieMm npumepe (tadim. 2.9.1).

Jlopora I-it kareropuu; KanuTaabHBIE JOPOKHBIE OACKIbI; 3ajaHHas HaexHOCTh Ky = 0,95.

1. ITo Tabm. 5.1 nuisg 3agaHHOM HAAEKHOCTH IPUHUMAEM TpeOyeMblid K03 puumeHT

K™=1

MPOYHOCTH 1P
2. Beraucisem no popmyiie (9.3) Tonmnuay nakera achaabTOOETOHHBIX CJIOEB BEPXHETO CJIOS
2
h=> h=T+10=17cu.
CHCTEMBI =
3. Haxoaum cpeAHEeB3BEUICHHBIN MOJYJb YIIPYTOCTH BEPXHETO CIOS CUCTEMBI
2

> E -h,
= ~3600-7 +2200-10
= &1 -
Zh; 17
=1

3. Monyib ynpyrocTu HUKHETO CJIOSI MOJENIN ONPEEIIieM IIyTEM IIPUBEACHUS
CJIOUCTON CUCTEMBI K SKBUBAJIEHTHOU 110 KECTKOCTH € OMOIIbIO HOMOTpaMMbl Ha puc. 7.1.
Hawm nHyxHO onpenenuts EosuHa MOBEPXHOCTHU CIIOSI U3 YEPHOTO IMIEOHS.

CornacHo pacuéram, BbIIIOJIHEHHBIM B Ipumepe 7.1,

E'au[ — 2?6 MITa. J'_":-_H - E_Im: - 2?6 Ml L’:’L

- ofig
Eslilii

‘Eu

= 2776 Mlla.

Tabmauua 2.9.1
Hcxouble JaHHbIE K PacYETy JOPOXKHBIX OJIEK]] KAITMTAIbHOIO THIIA

Mo yen. | Pacuér na pacrikende npu

. h, v, o ynp‘y['. CABHIO- wirunde
No Marepuan cnos .4 | nporudy, E R
cMm | Kr/em® yer., E, b,
E, MIla E, MII:
MITa fmrma| C "

Achaneroferod  NI0THBIH
1 |Menko3epHHCTBIE, THn A T 0,0024 2400 1200 3600 95 | 54| 5,0
wmapka [, BH/ 90/130
AchanerobeTod  nopucTblii
mapka I, BHJI 90/130
Uépueplii webeHb B 3aKIHHKY|
hp. 40-70, BHJT 90/130
UlebénouHo-rpaBHiito-

4 |necuanas cMech, o0pabo- 28 0,002 400 400 400 - - -
TaHHAA HeMeHToM Mapku 20

10 | 0,0023 1400 800 2200 78 [ 63|40

18 | 0,002 600 600 600 - - -

[Tecok kpynuslii ¢ conep-
HAHHEM [BLIEBATO-
rnuHueroi dpaknun 5%.

[Tpu auHaMH4eCKOM BO3aeii-|

5 50 | 0,002 130 130 130 - - -
CTBHH:
cn=0,003 MIla; p = 28°.
[Ipu cratndeckom Bozaeil-
CTBHH: (e = 34°,
[MoacTunaroWuii IPyHT 3eM-
JAHOTO NONOTHA - CYIECH)
TBLIEBATAS
Pacuérnas BIaKHOCTE:
Wy = 0,815
I'Ippn AMHAMHYECKOM BO3gei-| 3z 32 82 ) ) )
CTBHH!

cny = 0,003 MIla; p = 12°.
[Ipu craruyeckom BoO3AEii-

CTBHMH: (Pe; = 347,

5. OnpenensieM pacTATUBAOIIEE HANPSYKEHUE OT €AMHUYHON HAarpy3Ku I' G , 171 4Ero cCHavaja
HaXO0/IUM OTHOLIEHHUS
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D 3 E, 276

w

ITo Homorpamme puc. 9.1 onpenensem G, =135
6. PacuérHoe maBnenne npuauMaeM paBHbIM p = 0,8 Mna; koadduruent ky=0,85. Torna
pacu€THOE pacTArHBaroIlee HAPSDKEHHUE:
o, =135-08-085=092 Mlla.
7. Haxonum ko3¢ HUIMEHT 1711 HUKHETO cos achaibrodeToHa
b= = e = =019,
%’IZ‘MP V1225700 33,27

HquHOCTB MaTepurajia MOHOJIUTHOTO CJIOA IIPU MHOI'OKPATHOM PACTSXKCHUH IIPU I/I3FI/I6e
Ryv= Ry ki k(1 — v ) = 7,8-0,19-0,8-(1 - 0,1-1,71) = 0,98,

Brruucisem
R,
v _ 098,06
o, 09z K’ =10.

YTO OOJIBIIE, UEM P
Takum 00pa3oM, BIOpaHHAsE KOHCTPYKIIUSL YIOBIETBOPSIET YCIOBUIO IPOYHOCTH Ha U3THO B
MOHOJIUTHBIX CJIOAX.

2.10.Pac4éT 10p0KHOI 0/1€KIbI HA MOP030YCTOHYMBOCTH
Pacuér mopoxHOi onekabl Ha MOPO30YCTOMYMBOCTH (3UMHEE Iy4YeHHE) MPOBOMAT IS
HEOJIArONPUATHBIX TPYHTOBO-THIPOJIOTUICCKIX YCIOBHM.
K HUM OTHOCATCS BTOPOM M TPETHIl THUIBI MECTHOCTHU IO yBiaxkHeHHto B [-III mopoxHo-
KJIMMAaTUYECKUX 30HAX MPU HAJIMYWHU MBLUIEBATHIX TPYHTOB B BEPXHEW YaCTH 3€MJISTHOTO MOJIOTHA.

y Ilyuenuem  Ha3pIBalOT MPOLECC, KOTOPBIH

— } MPOUCXOJIUT TIPH 3aMEP3aHUU TPYHTA.
1_’ o Ero xapakrtepuctukoil  SBISE€TCS ~ CTENEHb
- L MOpO3HOfI MY4YUHUCTOCTHU
E=——,
h (101

rae H — Beicota MEpanoro (BCIMy4YHBIIErocs) TpyHTa,
h — Beicora rpyHTa m0 3amep3anus. CTerneHb

b MYYUHUCTOCTHU IIOKA3bIBACT, Ha KaAKYI BCIUYHUHY

U3MeHsieTcsl 00bEM IpyHTA TP IPOMEP3aHHH.

Puc. 10.1. Pa3pbiB OpOKHOH OJIEKIBI B
pe3yNbTaTe My4eHus: TPYHTa 3EMIISTHOTO
ITOJI0THA

Ilyuunucmulmu Ha3bIBAIOT TPYHTHI, Y KOTOPBIX cmenens nyyunucmocmu 6onvue 0,01, TO
€CTh 3TO TaKO#l rpyHT, KOTOPBIN MpU MpOMEpP3aHUU Ha IIyOuHY 1 M yBennuuBaeTcsi B 00bEME
6onee ueMm Ha | cm.

Knaccudukanusi rpyHTOB MO CTeleHUW MyYHMHUCTOCTH TpuBeneHa B Tadm. 2.10.1 (CII
34.13330.2012, Tabn. B.6; OAH 219.046-01, taba. I1.2.6).

B nanHo¥ knaccupuKaluny BbIIEISIOT HSATh TPYII TPYHTOB.

1)Henyuunucmole epyHmul — TPYHTBI, KOTOPBIE HE H3MEHSIOT CBOM 00BEM M CBOMCTBA MPHU
MPOMEP3aHUN-0TTauBaHUH, T.€. TPYHTBI Y KOTOPBIX cmenerb nyuunucmocmul< 0,01.

K HMM OTHOCATCA: KPYMHOOOJOMOYHBIE TPYHTBI C IECUAHBIM 3allOJIHUTENEM, TajbKa,
rpaBuil, mieOeHb, MNECKU (IPaBENUCTbIE, KPYNHbIE M CpPEAHEH KPYHMHOCTH, KpYIMHO- U
CpeIHE3EepHHUCThIE TECKH), TecCYaHble CMECH, HE COAEp)Kallhe TIUHHUCTBIX (pakuui, NpH
000M ypOBHE OE3HAMMOPHBIX MOA3EMHBIX BOJI.
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2)

BOI.

Ipakmuyecku HenyyuHucmoviMy TPYHTAMUA MOTYT OBITh MEJIKUE U TNbLIEBATHIC IECKU
U TJIMHUCTBIE TPYHTHI TBEPAONW KOHCHCTEHIMH IPH TINIyOOKOM 3ajleraHUM YPOBHS I'PYHTOBBIX

3) K cnabonyuunucmoim epynmam otHocaTces TpyHTHI ¢ 0,01 < E< 0,035.

K HuUM oTHOCATCS — MENKHE W TbUIEBATHIC MECKUM WM MECKU CPEIHEU 3ePHUCTOCTH C
HEOOJIbIIN MU TTIMHUCTHIMU BKIIIOYEHHUSIMH NPU TIIyOOKOM 3aJleraHUU YPOBHS TPYHTOBBIX BOJI.

Pacuér BBIMONHAIOT MyTEM OMNpEACIICHUS BEJIMYMHBI OXUIAAEMOT0 IYy4YeHHUS TpYyHTa
paboyero ciosi 3eMJISTHOTO TMOJIOTHA U CPaBHEHUsI €€ C IOMYCKaeMOoH Ui TaHHOM KOHCTPYKIIMU

BEITUYMHOM.
Tabmuma 2.10.1
Krnaccudukanus rpyHTOB 1O CTENIEHU MYYHHUCTOCTH MPHU 3aMEP3aHIH
Creneus | OrHOCHTENB-
[Mpynne
HYYHHH- | HOE MOPO3HOE [pyur
IPYHTOB o
crocTy | ny4deHue, %o
[Mecok rpapenucTbiii ¢ cogepkanneM yactul Mensde 0,05 no 2%
I Henyuu- 1 [Mecok KpynHBIA ¢ coaepxanneM yacTii Measde 0,05 no 2 %
H MEHEE
HHCThIH [Mecok epenHeii KPYNHOCTY ¢ cogepkanneM dacTHi Mensye 0,05
a0 2 %
[ecok rpapenueTsiil ¢ cogepmannes yactuy Mensde 0,05 no
15%
[Mecok kpyuHbii ¢ cogepixanmnem qactul Mensye 0,05 no 15%
CnaGony-| —
11 .| Ceeie 1 no 4 |[Tecok cpenHei KPYNHOCTH ¢ cojep:aHHeM dyacTui Mensye 0,05
HHHHCTRIH o
a0 15 %
[Mecox menkuii ¢ copepaannem yactuil mensue 0,05 no 15 %
Cyneck nérkas kpynHas
Cynecns nérkas
Myunnn- | CyriMHoK néreuit
111 . | Cebiue 4 no 7 —
CThIH CyrnuHOK THRENbIH
['nuHEI
Cunwao- | [ecok neumesarsil
; Cepiine 7 10
I Y4HHH- 10 Cynecs nsuiesaTas
CThIH CyrnuHok THKENRH NbUIeBATEIH
Ypeszmep- Cynech TAKENAA NbLIEBATAA
\Y Honyau- | Ceeiue 10 N .
y CyrnuHoK NErknil nbuiesaThii
HHCThIH

Konucmpyxyuto cuumarom mopo3zoycmotiuugoti, €Civ COOJII0ICHO YCIOBHE

j“}rq = j,uru: (102)

riel,.. — pacu€THoe (0KuIaeMoe) MmydeHue rPyHTa 3eMIISIHOTO MOJIOTHA; loon — JOTTycKaeMoe aiist
JTAHHOM KOHCTPYKIUHU TydeHue rpyHTa. Jlomyctumoe myuenuely,mpuaumaror mo tab6;1.2.10.2,

Tab6muna 2.10.2

Homyctumsle 3Ha4eHust Mopo3Horo mydenus (OJIH 218.046-01, Tabu. 4.3)

Tun poposmubix

Bli.-'l NOKPLITHA

Jonyerumas sennyusa MOPO3HOro nydenus, (L), e

011
Kanutaneuete | AchanerobeToHnoe 4
Obneryennsie | AchansrobeToHHOE 6

[Nepexoaubie

[epexoanoe

10
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B Bocrtounsix paiionax II - III gopoxHO-KIMMaTndeckux 3HaueHus | oonCriemyer
yBenuuuBath Ha 20-40 % (Oosbluue 3HaueHUs sl OOJETYEHHBIX U MEPEXOAHBIX JOPOKHBIX
OJICK).

Benuunny BO3MOKHOTO MOPO3HOTO ITy4EHUS CIEIYET ONPEAeIiTh 1o GpopmyIe:

1’11:.-11 = Inyy cp'H‘_er‘Hu;:'K. [!'f{:iul'p'f{mn

(10.3)
e lnyu cp— BETMUMHA MOPO3HOTO MYYEHHSI IPH OCPETHEHHBIX yCaoBusX; Kyrg — koadduiimeHr,
YUUTBIBAIOUINNA BIIMSHUE PAcUETHON TIIyOWHBI 3aJIeTaHusi YPOBHS TPYHTOBBIX WJIH JJIUTEIHHO
ctosammx nosepxHocTHbIX BoJ (Hy); Ku— koo duiuent, 3apucanuii OT cTeneHu yiIoTHEHUS
rpyHTa paboyero ciosi; Krp — ko3puument, yauTpBaromuii BIUsHUE TPAaHYIOMETPUIECKOTO
cocTaBa IpyHTa OCHOBAHMSI HACBIU WUIU BbIEMKU; Kyarp — KO3(DPUIMEHT, ydHUTHIBAIOIIMI
BIUSIHUE HAarpy3Kl OT COOCTBEHHOI'O Be€ca BBIIIEIEKALIEH KOHCTPYKIMM Ha TIpPYHT B
npomMep3aroieM cioe; Key — koadduiinenT, 3aBucAIIMii OT pacu€THOM BIaXXHOCTU TPYHTA.

Pacuér Benyr B ciienyronie nocae 0BaTeNbHOCTH.

1. HaxoasaT rmyOuHy poMep3aHus Znp o hopmyie

Znp = Zoplcp) 1,38 (104)
TJI€ Znp(cp) — CPEIAHSS TTyOHMHA MPOMEp3aHus JUIsl JaHHOTO paiioHa, YCTaHABIMBAETCA MPH
MOMOIIHM KapT uzosauuuii (puc. 10.2).

T P |

&0

Puc. 10.2. (OJJH 218.046-01, puc. 4.4) — KapTa u3onuaui ryOuHBI TpOMep3aHust Znp(cp)
rpyHTOB Ha Tepputopun CHI':
1 — rpaHHIIa CILIONIHOTO PACIIPOCTPAHEHUSI MHOTOJICTHEMEP3IIBIX TPYHTOB; 2 — TO %€, OCTPOBHOTO;
3 — rpanuusl ctpad CHI
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Hanpumep: I'nyouna npomepszanus epynma 8 Kpacnospcke npusedena 6 maon. 10.3 [9].
Tabnuya 2.10.3
Cpeonsa enyouna npomepsanus epynma 6 Kpacnospcke

['pyuT Cpensas rinyvOHHA NPOMEP3aHH, M
CyriMHKKM H IIIHHbB 1.9
CyrecH, NeckH MElIKHE H [BUIEBAThIE 2,31
[lecku rpasenucTble, KpyNHbIE H CpeiHel KPYHHOCTH 247
KpyiHoo0I0MOHHBIE TPYHTEI 2,8

2. Boraucistor lyyy ¢p. [Ipu riryOrHe mpoMep3aHust JOPOKHONW KOHCTPYKIMH Znp 10 2 M
lyucpycTaHaBIMBaIOT 10 rpadukam puc. 10.3.
[pu zyp o1 2,0 10 3,0 M |4y op BEIMHCTSIOT IO pOpMYITE:

-"Il}"ll cp = dmywep 207 [3 + b (znp — C}],

r1€ lnyu cp 2,0~ BETMYMHA MOPO3HOTO ITYYCHUS TIPH Zip= 2,0 M;
a=1,0;b=0,16; c=2,0 mpu 2,0 <z;p< 2,5;

a=1,08;b=0,08; c=2,5 mpu 2,5 <z;p< 3,0.

3.YcranaBmmBawT Kyrg — KO3(hGUIMEHT, YIUTHIBAIOIINN BIUSAHUE PACUETHOU TITyOHMHBI
3ajieraHysl ypOBHS IPYHTOBBIX WIIM JUIMTENIBHO CTOSIIUX MOBEpXHOCTHBIX BOJ (Hy), mosb3ysceh
rpaduxom Ha puc. 10.4.

IIpu oTcyTcTBUM BIMSIHUS TPYHTOBBIX MJIM JJIMTEIbHO CTOSIIMX IOBEPXHOCTHBIX BOJ
ClIeyeT MPUHUMATh:

- JUTsl CyTiecH TshKenoi U nbuieBatoit u cyrnunka Kyrg = 0,53;

- JUIs1 TIeCKa U cyrecH Jierkoid u kpynHo#t Kyrg = 0,43.

4. Haxomar Kur— ko3 duiment, 3aBucsamuil oT cTeNeHy YIJIOTHEHHs IpyHTa pabodero
cinos. B Tabn. 10.4 npuBeneHbl MUHUMAaNbHbIE 3HAYEHUS KOA((UIMEHTOB YIJIOTHEHHUS,
JOMyCcKaeMble g pabodero cios 3emisHoro monoTHa [1, Tabn. 7.3]. 3uavenusKmn
MpUHUMAIOT 110 Tabum. 10.5.

Tab6nuna 2.10.4
Hanmenbuime k03 QpUIMEHTHI yIUIOTHEHHS U1 pAO0YETro ClIos

Hanmensimmit koadhHuMenT yrinoTHeHHs IPyHTA
[nybuna NpH THIIE JOPOGKHBIX O€H]]
JI1eMEHTE] PACHONOMEHHA
AEMIHHOTO ClOA OT
NOJIOTHA NOBEPXHOCTH

o0IerYeHHOM H
NEPEXOIHOM
B JOPOMKHO-KJIHMATHHCCKHX 30HAX

KallH Tl IbHOM

HOKPBITHA, M I 11, 111 I\TAY I ILIr | Vv
PaBouwmii cnoi Ho 1.5 0,98-0,96 | 1,0-0,98 | 0,98-0,95 (0,95-0,93|0,98-0,85 | 0,95
B pabouem cfme Mo 12 i 0.95 _ _ 0.95-0,92 -
BBIEMKH HMIKE [11y-

OHHEL .cemm-ml'u o 0.8 ) _ 0,95-0,92 _ - 09
HNpoMep3aHHA
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Puc.2.10.3 (OAH 218.046-01, puc. 4.3). I'paduku uis1 onpeneneHus: OCPSAHCHHON BETMYNHBI MOPO3HOTO TYUeHUS lyyu.cp.

Ipumeuanus: 1. Kpusyto (Il — V) BeIOUparoT o cTeneHu My4nHUCTOCTH B COOTBETCTBUU ¢ Tadu. 10.1.
2. Kpusyto Ila Beiouparot npu 2-if u 3-ii cxeme yBiakHeHUs pabouero ciosi, kpuByto 110 — npu 1-ii cxeme yBiaxxHeHHUsI.
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Puc.2.10.4. (OAH 218.046-01, puc. 4.1).3aBucumocts ko3 durmenta Kyrg ot paccrosuus
MEXKy HU30M JIOPOKHOM 0/1eK bl U pacu€THbIM YI'B nnu YIIB:
1 — cynech TsKENast U TAKENAS MbLUIEBATas!, CYTIIMHOK;
2 — TEeCOK, CyIech JIETKas U JIETKast KPyIHast

Tabmuma 2.10.5
3nauenus kodpdummenta Ky, (OAH 218.046-01, Tabdn. 4.4)

Koadwpuument Ko
VILTOTHEHHS NEeCOK NBUIEBATLIA, Cylech nérkas u MECKH KPOME MbUIEBATRIX,
Kynn NBLIEBATAN, CYTIHHKH, [THHEL CVIECh NErKas KPyIHaA

1,03 - 1,00 0.8 1.0

1,01 - 0,98 1,0 1.0

0,97 - 0,95 1,2 1.1

0,94 - 0,90 1,3 1.2

menee 0,90 1.5 1.3

5.0mnpenenstor Krp— k03 PuimenT, yauTsiBarouil BIUSHUE IPaHyIOMETPUUYECKOTO
COCTaBa IpyHTa OCHOBAHUS HACHINM WX BbleMKH 1o Tab:. 2.10.6.
Tabmmma 2.10.6
3nauenus koddpunuenta Krp (OJH 218.046-01, Tabin. 4.5)

['pyur Kip
[leckn 1.0
Cynecu 1.1
Cyriuaku 1,3
[nuHb 1.5

6. Haxomat Kuarp — KOO UIMEHT, YUUTHIBAIOUINM BIUSHHE HAarpy3Kd OT COOCTBEHHOTO
Beca BBIIIENIeKaIIeH KOHCTPYKIIMH Ha TPYHT B IIpoMep3atomieM cioe, mo puc. 2.10.5.
7. Haznauarot Kix — k03¢ unment, 3apucammii oT pacuéTHON BIAKHOCTU IPYHTA IO TaOI.
2.10.7.
Tab6muna 2.10.7
... Jnatenns koo puumenta Kex (O/TH 218.046-01, Tabu. 4.6)
OrtHocHTensHag Bnaxuocte WG 0.6 0,7 0.8 0.9
Ko 1,0 1.1 1.2 1.3
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0,5 1,0 1,5 2,0 2,5 Zipwn

Puc. 2.10.5. (OJJH 218.046-01, puc. 4.2) 3aBucumocTb Kod3ppurmenta KyarpoT riryOuHs
POMEP3aHUS Zp , OTMEPSIEMO OT IIOBEPXHOCTH MOKPBITHSL:
1 — cynech TsKenas v mbljIeBaTasi, CyrlIMHOK; 2 — MECOK, CYMech JIerKast KpyIHast

Ecnu npu pacuétHom cpoke ciyx0bl 10 10 5er momydyeHHas BEIMYUHA BO3MOXKHOTO
my4deHus OyAeT npeBbimaTh Tpedyemyro (Tadi. 2.10.2), a mpu cpoke ciyx06s1 6onee 10 et — 80
% ot TpeOyeMoi, TO HE00XO0JMMO PACCMOTPETh BapPHAHT YCTPOMCTBA MOPO303aIIUTHOTO CIIOS.

B sTOM ciydae mpeaBapUTENBHO ONMPEIENSIOT OPUEHTHPOBOYHO TPEOyeMyO TOJIIHUHY
MOPO030yCTOMUNBOIN KOHCTPYKIIMH JOPOKHOM OJEK/IbI, UCTIONB3Ys rpaduku puc. 2.10.4.

s 9Toro, 3Has IOMYCTUMYIO BEIMYHHY MOPO3HOTO NYYCHUS loon, pacCUMTHIBAIOT
CPEIHIO0 BETHYUHY MOPO3HOTO MYUYEHHSI |1y cpl1o hOpMyIIE:

Inyu.cp: Ibon/ KVFBKHnKerHaerBn. (106)
3arem no rpaduky Ha puc. 10.4 B COOTBETCTBUU C TPYIION TPYHTA MO CTETEHU My4HU-
HUCTOCTH OTPEIEISIOT hypo.

Ilpumep 10.1.

Paccuumamsv Ha MOpO30yCmMOUYUGCOCHb  OOPOMCHBIE  00€MHCObl, KOHCMPYKUUA
Komopbix npueedena 6 maon. 6.1 (maon. 10.8).

Hopora pacnonaraerca Bo II 1OpoXHO-KIIMMAaTWUYeCKOW 30HE, B LICHTPAIbHOM YacTH
Kpacnosipckoro kpas. I'pyHT pabodero ciosi 3eMJISTHOTO TOJOTHa — CYIech IIbLIeBaTas,
koa¢ddunment yrmiotHenus 1,01.

B coorBerctBun ¢ tabn. 10.1 on orHocutcs k IV rpynme, T.e. CHIBHOIYYHHUCTBIM
IpyHTaM.

1. Tlo xapre wu3onuMHMNA TayOMHBI mnpomep3anus (puc. 10.2) wim cTpoUTEIBHOMY
CIPaBOYHMKY [9] ompenenseM CpeaHIO0 TIyOUHY IPOMEP3aHUs Zmp(cp) = 2,31 M. Toraa
o gopmyre (10.4)
Znp =2,31-1,38 =3,19 m.
2. Tlo rpaduxam Ha puc. 2.10.3 ycraHaBiIMBaeM BEJIMYHMHY MOPO3HOTO yYEHHUS IPU
Zup = 2,0 M. Torna by cp2.0= 4,5 cm.
Tak kak riryOuHa mpomep3aHus JOPOKHOM KOHCTPYKIMH Znp OoJiee 2 M, To 1o dopmyie (10.5)
IIPH Znp OONEE 2,5 M!
Iny!t cp= Iny!t cp 2,0° [a + b (an - C)] = 4,5[1,08+0,08(3,19 — 2,5)] :5,1 CM.
3. Tak kak B mpumepe pacuéra rpyHTOBBIE BOJIBI 3aJIETAIOT ITyOOKO M HE BIUSIOT Ha
BJI&KHOCTB TPYHTA 3€MJISTHOTO TIOJIOTHA, TO JIJIS cyTrecH mbuieBaTor mpuaumaeM Kyrg = 0,53.
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Tabauua 2.10.8

) _KOHCTPYKI_II/IH JOPOXXKHBIX OACK/ KallMTaJIbHOI'O TUIIa

IMo ven. | Pacder Ha pacTameHne 1npu

i h, s o y”p}[-' CIBHIO- uirne
No Marepuan cnos et | wrfon? | TPOTHOY, yer.. E 7
E, MIla MTTa E, MIla Mila | @ m

Achaneroferon  NIOTHLIA

1 |menkosepuucrsiid, Tan Al 7 0,0024 2400 1200 3600 95 | 54| 5,0
mapka I, BH/ 90/130
Achaneroberod  NOPHCTHLA

2 10 | 0,0023 1400 800 2200 78 | 63|40
smapea I, BHJT 90/130

q Uépuelii wedeHs B 3aKIHHKY 18 | 0002 600 600 600 i i i

thp. 40-70, BHJI 90/130

[ebénouno-rpasuiino-
4 |necuanan cmeck, obpabo- 28 0.002 400 400 400 - - -

TAHHAA LeMeHToM mMapku 20

[Mecok kpynHeiii ¢ cogep-
HAHHEM 11LUIEBATO-
rnuHucTol dipakun 3%,
[Tpu amHamuueckom Bo3aei-|
5 50 | 0,002 130 130 130 - - -
CTBUH:
cy= 0,003 MIla; p = 28°.
[Mpu craTyeckomM Bosaei-

CTBHH! (e = 34°,

[MogcTunawmmuil rpyuT 3eM-
JASHOO IIOJIOTHA - CYIECh
NLUIEBATAA

PacuérHas BIaKHOCTD:

W = 0,8 W4,

[Ipu auHaMH4MecKoM BO3aCH-
CTBHH:

cx= 0,003 MIa; p = 12°.

[Ipu craruueckoM Bosjeii-

CTBUH: (g = 34°.

4. o 3aganHOMY K03((DUILIMEHTY YIIIOTHEHUS rpyHTa padoyero cinos 1,01 mo tadn. 10.5
HazHayaeM Ky =1.

5. o tabn. 2.10.6 kod3ppuMeHT, yIUTHIBAIONIUN BIMSHIE TPAHYIOMETPUUECKOTO COCTaBa
IpyHTa OCHOBAHHUS HACBINH WM BbleMKH Juist cyneceid Krp=1,1.

6. ITo rpaduxy Ha puc. 2.10.5 qyst cynecu npuieBaToi (JTuHUS 2) Ipu Znp=3,19 M Kyarp=0,8.
7. U3 Tabmn. 10.7 s orHOcuTeapHOM BiaaxkHocth 0,8 Kgp=1,2.

8. Haxomaum o ¢opmyne (10.3) Benuuuny

-"Il}'ll = Imyy f;J'H}“rB'Hu:['HJ ;J'Hliul';J'Hnl = 5: 1 0:53 1-1 s 1-1 :2 :3‘|6 CM.

9.  Jlomyckaemoe 3HaYeHUS MyYCHHs B COOTBETCTBUM € Ta0i. 10.2 I KamuTaIbHBIX
JTOPOXKHBIX OJEXKT loon= 4 CM.

Taxk kak 3,6 <4, To ycnoue (10.2) BoImonHSAETCS.

TakuMm oOpa3om, paccMaTpuBaeMasi KOHCTPYKITUS TOPOKHON OJIEXK/IBI YIOBIECTBOPSET
YCJIOBUIO MOPO30yCTOMYHBOCTH.
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C OEJIbIO obecrnieueHus MOpO3OYCTOI>i‘IHBOCTPI JOPOXHBIX OOCKI NPUMCHAIOT PAa3JIMYHBIC

CHETHAIbHBIC MEPOIIPUSITHSL.
1. Mcnonp30BaHWe HEMYYMHUCTHIX WM CIA0OMYYMHUCTHIX T'pyHTOB (Tabn. 2.10.1) mms
COOPYKCHHSI BEpXHEH YaCTH 3€MIITHOTO TIOJIOTHA, HAXOISAIIETOCS B 30HE MPOMEP3aHusl.
2. Ocymenue pabodero cios 3emsstHoro nmojotHa (cMm. OIH 218.046-01, ra. 5):
- YCTPOMCTBO JpeHa)ka Ui YBEJIMYCHHUS PACCTOSHUS OT HH3a JOPOXKHOW OJCKIBI JO

YPOBHA IMOA3EMHBIX BO.

Puc.10.6. Bunpr 777

ApeHaka; - t [TB

a — COBEPIICHHBII
JIpEHAX;

6 —
HECOBEPILECHHBIN
JIpeHaX;

1 — xpuBas
JeTpeccuy;

2 — npeHaKHast
TpyOa

6) 777777 777 777 777 777
j?rrE

Bonoynop
£ 8 AN AN SN AN AN AN AN AN

- YCTPOMCTBO THUAPOU3OJMPYIOUIUX WIH KAaMWIISPOIPEPHIBAIONIUX TPOCIOCK ISt

nepexonga OT 2-0if mnu 3-H CXEMBbI YBJIA’)KHCHUA pa60qero CJI0s 3€MJISTHOTO MOJOTHA K 1 #

cxeme [Ipocnoliku, npepeiBarole BCE BHJbI NEPEMELICHUN YCTPAWBAKOT U3 CHHTETUYECKHX

HCETKAHbIX MaTCpHaAJIOB (FeOTeKCTI/IHH) , O6pa60TaHHHX OpTraHHUYCCKUM  BSXKYHNIUM Ha

MYYUHUCTBIX U CHJIBbHO MyYHMHUCTBIX TPYHTAX 3eMIITHOTO moJiotHa (puc. 2.10.7).
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Puc.2.10.7. KoHCTpyKIMs BIaron30onupyromenl npocaonku

lpocroiika

HpOCJ’IOﬁKH, OpCephIBAONIUC TOJIBKO  KAIWJUIAIPHOC  HNOJHATHEC, YCTPAUBAOT U3

KPYIHO3EPHUCTBIX XOPOIIO (PUIBTPYIOUIMX MaTepHalioB (TpaBusi, LIEOHS WIM TPaBeIMCTOrO
necka). TonumHa 3TUX Mpociaoek 00byHO He MeHee 15-20 cM M J0JKHA MPEBBIIATh BHICOTY

Kanwuisipaoro nofustus (puc. 2.10.8).
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Puc. 10.8. KoHcTpyKuus mpocioiky, NPEphIBAIOLIEH KaWIIIPHOE OJHATHE;
1 — meGeHnb; 2— KPYIMHO3EPHUCTAsI MPOCIIONKA; 3 — MPOTUBO3AMIMBAIONINE TTPOCIIONKY;
4 — ypoBEHb I'PYHTOBBIX BOJ
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Bononenponunaemble mpocioiiku Haubosee mnenecoodpasHel B IV u V. nopoxHo-
KJIIMMaTHYEeCKUX 30HAX, IJIe TPYHTOBbIE BOJBl PACIOJNIOKEHbl TIYOOKO U yBIIaXKHEHHE
3eMJITHOT'O M0JI0THA POMCXOAUT B Pe3yiIbTaTe Iapo0OpPa3HOIo NEPEMEIICHHUS.

Kanunnsipo-npepsiBatoiiue MpOCIONKHA ycTpauBaroT mnpeumymiectBeHHO Bo II u III
JOPO’KHO-KJIIUMAaTUYECKUX 30HaX.

3. YCcTpoicTBO MOPO303aLIUTHOTO CI0S U3 HEIMMYYUHUCTHIX MUHEPAJIbHBIX MaTe€ PUAJIOB, B
T.4. YKPEIJICHHBIX MAJIBIMH J103aMH MUHEPAJIbHBIX WJIM OPTaHUYECKUX BSDKYIIMX;

4. YcTpOHCTBO TEIMJIOU3OJUPYIOMIMX CJIO€B, CHIKAIOIIUX TIYyOMHY WM TOJHOCTBIO
UCKJIIOYAIONIMX IPOMEpP3aHuEe TIpPyHTA MOJ JOPOXKHOW OJEKI0M (IEHOMOIMCTUPOJIbHBIE
TIJTUTHI).

5. YcTpoMCTBO OCHOBaHHUS JOPOXKHOM OJEKIbl M3 MOHOJMUTHBIX MaTepHalioB (TUIA
Tolero 6eToHa (COAEPKUT MaJoe KOJIMYECTBO IIEMEHTA) UM IPYTUX 3€PHUCTHIX MAaTEpPHAJIOB,
00pabOoTaHHBIX MUHEPATLHBIM MU OPTAaHUYCCKUM BSKYIIIIM).

89



Jlureparypa:

1. I'OCT P 71404-2024. [loporm aBTOMOOWJIbHBIE OOIIET0 TOJH30BAHUS.
Hexéctkue nopoxkubie onexnasl. I[IpaBmima mnpoektupoBanus. -Beem. 2024-09-01 - M.:
Poccuiickuilt uHCTUTYT cTanaapTu3auuu, 2024. - 182 c.

2. 0/M218.5.003-2010. PexkomeHpganuu 1O TPUMEHEHUIO TE€OCHHTETUYECKUX

MaTepHaJiOB IPU CTPOUTEIHCTBE M PEMOHTE aBTOMOOMIIBHBIX aopor. - M.: MHdopmasTomop,
2010.-141c.

3. I'OCT P 59120-2021. Joporu aBTOMOOWJIbHBIE OOIIErO IOJIH30BAHUS.
Hopoxnas onexaa. O6mue TpedboBanus.- M.: Crangaptundopm, 2021. - 24 c.
4. OZIH 218.046-01 OtpacneBbie 1opokHbIE HOPMBI. [IpoekTHpOBaHNE HEKECTKUX

JTOPOKHBIX oAexa. — M, 2001. — 99 c.

5. IpoexTupoBaHMe TOPOACKMX YIUI[ M JOPOr: Y4eOHO-METOAWYecKoe mocobue
[Dnextponnsblii pecypc] / coct. B.M. XKykos, C.B. Kombuto; mox pen. B.M. Xykosa. —
OnektpoH. naH. — KpacHospck: Cub. dpenep. yu-1, 2014. — 80 c.

6. CIT 34.13330.2012 ABromoOuibHbie qopord. Akryan. peaakiuss CHull 2.05.02-85* /
MuH-Bo pernonaibHoro passutus Poccuiickoit ®@enepanuu. — M., 2013. — 139 c.

7. TOCT 9128-2013 Cwmecu acdanbToOeTOHHBIE, MOIUMEpachaIbTOOCTOHHBIE,
acanbTOOETOH, mMONMMepacPanTbTOOCTOH sl aBTOMOOWJIBHBIX JOPOT H  a3pOJAPOMOB.
Texuuueckue ycnoBusa. — M., ®I'VII «Crangaptundopm», 2014. — 54 c.

8. T'OCT 25607-2009 Cwmecu meOEHOYHO-TPABUIHO-TIECYAHBIC ISl TOKPBITHA U
OCHOBaHUI aBTOMOOMIIBHBIX JOPOT U a3pOAPOMOB. TeXHHUECKHUE YCIOBHSI.

9. T'OCT 8736-2014 Ilecox amnst cTpoUTENbHBIX paboT. TeXHHUECKHe yCIOBHS.

10. T'OCT 32960-2014. {oporu aBTOMOOHIIbHBIE OOIIEro Mojib30BaHusA. HopMmaTuBHbBIE
Harpy3ku, pac4étHeie cxembl Harpyxenus / M.: ®I'YII «Crangaptuadopm», 2016. — 8 c.

11.TOCT P 27.002-2009 HanéxHocTb B TeXHUKE. T€pMUHBI U ONPEeICHHS.

12. CrpoutenbHBI CHPAaBOYHHK [DIEKTPOHHBIM pecypc] — Pexum mocryna:
http://spravkidoc.ru/strojka/normativnaya-glubina-promerzaniya-grunta-dlya-gorodov
rossii.html

90



MHNPUJIOXEHHUE 1
KapTra JuBHeBbIX pailoHOB
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MNPUJIIOXKXEHUE 2
KapTa CpPEeaHEro MHOIr0JIETHEro CJj10s1 CTOKa TaJbIX BOJ
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INPNJIOXEHME 5
Kapra 10p0KHO-KJIMMAaTHYECKUX 30H U TOJA30H

— rpaHI/II_IBI JOPOKHO-KIIMMAaTUUCCKUX 30H,

95

— I'paHuLIBI IOA30H.



IIPUJIOXKXEHUE 6
IIpumep pacyera KOHCTPYKIMHU JOPOKHON 0J€:KIbl B MPOrPAMMHOM KOMILJIEKCe
IndorPavementais noporu Il Texunuyeckoii kareropun B Jlunenkoii oéaactu

HcxonHbie JaHHBIE:

1. Kateropust goporu — ||

2.Nsapan. = 2810 aBT./CyTKH

3.CocTaBaBHKCHHUS:

. Volkswahentiguan-20%;

. FordMondeo-15%;

. FordTourneoCustommukpoaBtodyc-23%;
° FotonAumanH5-22%:;

o HyundaiXcient-5%;

. HE®A3-5299-7%;

. MA3-241-10%.

4.E>xeromHbIil pocT MHTEHCUBHOCTH — 5% (110 32/1aHUI0)
5. JIOpOKHO — KITUMaTH4YecKas 30Ha- 3

6. Tum MecTHOCTH 1O YBIaKHEHUIO — |
7.I'pyHTOBBIE yca0BHSA (TI0 3a]JaHUIO):

- pacTuTeNnbHbIN cinoi - 0,20 m;

- CYIJIMHOK TsDKeJbIN nbuieBathiid - 0,20-0,8 m;
- cyrnuHKY Ha TiyouHe 0,8-2,2 M;

- TUIMHEI - J1ajee.

5.1. KoHcTpynpoBaHue U pacyéT J0POKHOU OJeKIbI

JIOpOKHYI0O  OZIekIy KOHCTPYHPYEM C HCIOJb30BAaHHEM IPOrPaAMMHOTO KOMILIEKCa
IndorPavement cormacaol’ OCT P 71404-2024«/Joporui aBTOMOOMIIBHBIE OOIIETO TONb30BAHMS.
Hexéctkue nopoxssie oxexpl. [IpaBuna npoektupoBanusi»[7], TOCT P 59120-2021 «loporu
aBTOMOOMIIbHBIE 001IIeT0 MoJb30BaHus. JlopoxkHas oxexaa. O6iue TpedoBanus» [8].
CoriacHo BBIJJAHHOTO 3aJ[aHUS 3aPOSKTUPOBAH OJIMH BapHUAHT:
1)KoncrpykTuBHblii cioi Ne 1: 5,0 cm
Acdanproberon A16Bu mo 'OCT 58406.2-2020 na 6utymuom Bsoxyuiem mapku bBH/L 70/100 mo
I'OCT 33133-2014, ¢ MmakcUManbHBIM pa3MepoM 3€peH 16 MM.

2) KoncTtpykTuBHBIii cioi Ne 2: 8,0 cm

Acdanproderon A32HH o 'OCT 58406.2-2020 na Ourymuaom BsxyiieM mapku BH/L 70/100 mo
I'OCT 33133-2014, ¢ MakcUManbHBIM pa3MepoM 3€peH 32 MM.

3) KoncTpykTuBHbI# cjioii Ne 3: 45,0 cm

Ille6enp dpakmmonupoBannsiii 31,5 — 63 mm o FOCT 32703-2014 ¢ 3akiauHKON

(hpakIMOHUPOBAHHBIM MEJIKUM IICOHEM.

4) KoncTpykTuBHBIii ci1oii Ne 4: 25,0 cm

[lecok oOYeHB MENKHil ¢ copepKaHUeM NbUIeBaTO-IIIMHICTON (pakuuu 1-5% mo [OCT
32824.

I'pyHT 3emJisiHOr0 M0J10THA - CYTJIMHOK TSOKETBINA MTBUTCBATHIN

E=40,3 MIla, ¢=7,26°, @crar.=15,85°, ¢=0,00810MITa.

Hcxonnblie 1aHHbIC

Haspanue oObekTa: ABTOMOOWMIIBHASI TOpOTA
Paiion npoekTupoBaHus: Camapckas 06actp
Brimonnsiemble pacy€Thl: Ha ynpyrwuii nporu6, cisur, u3ruo,
CTaT. Harpy3Ky, MOPO30YCTOHYHNBOCTH, JPEHAXK
JloporkHO-KITHMaTHIeCKas 30Ha: 11, mom3ona 1
Cxema yBIaKHEHUS: Cxema 1

PacueTHasi BJIa’KHOCTH FPYHTA
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CpeL[Hee MHOTI'OJICTHEEC 3HAUCHUC

OTHOCUTENFHON BIa)KHOCTH TPYHTA W:6=0,65
Koaddurment HOpMUPOBAaHHOTO OTKIOHCHHUS t=1,32 [7, Tabm.I1.B.3 ]
Tun mectHOCTH TIO penbedy PaBHUHHBIN

IlompaBka 1o TUMY 3€MIOJOTHA A=0

ITonpaBka Ha ocoOeHHOCTH peabeda Tepputopun  A1W=0
[MompaBka Ha KOHCTPYKTHBHBIC OCOOCHHOCTH

Mpoe3kell yacTu U 000YHH AW=0 [7, Tabn.I1.B.2 ]
[NompaBka Ha BIHUSHUE CYMMapHOU TOJIIIMHBI
CTAOMIIBHBIX CJIOCB JTOPOXKHOM OIEIKTBI As=0 [7, HOMOTD. [1.B.2 ]
PacueTHass BiIaKHOCTH TpyHTa ompejeneHa 1o [7, nomorp. [L.B.1], dopmyna (15):
Wp = (WTaﬁ+ A+ AW — AzW) X (1+O,1X t) - A3 (15)
W,=(0,65+0+0-0)x (1+ 0,1 x 1,32) - 0=0,74
KoaddunmeHt yrmioTHeHus rpyHTa: 0,97
I'myOuna mpoMep3aHust TOpOKHON KOHCTpYKIuH, M: 1,38
CpenHsisi MHOTOJIETHSIS TITyOWHA TPOMEP3aHHUsl, M: 1,00
BricoTa Hackmu: 0,00 m

[TpononbpHBIN YKIOH BhIIIE Hiepenoma npodwis i, %: 40,00
[MpomoneHBIN YKIOH HUOKE TiepenoMa npodunsd iz, %: 20,00

ITonepeunslil yKIIOH APEHUPYIOIIEro cios i, %o: 20,00
Koaddumment camkenns nputoka Boasl Kp: 1,00

IIpoexkTHBIE NaHHBIE
TexHUYecKast KaTeTOpUst TOPOTH: Il xaTeropus
Tun 0poKHOHM OEKABIL: Kanuranensrit
Tpebyemblie k03P PUIIUEHTH IPOYHOCTH
npu 3ajjlaHHoN Hané&xHocTH K, 0,90 [7, Tabn.5]
Tpebyemsrit K, (yrpyrwii mporuo): 1,15
Tpebyemsrii Kup(caBur, u3ruod): 1
KoadduimenT HOpMUPOBAaHHOTO OTKIOHEHHUS t=132
Pacuérnerit cpok ciyx0bI T, ET: 12
[lupuna mpoesxeit yactu, M: 7,5
Yuco nosnoc aBmxkeHus (B 00€ CTOPOHBI): 2
Homep pacuy€tHoii o10Cchl 0T 000YMHEIL: 1

Pacuérnas Harpyska

I'pynma pacuéTHOW HAarpy3Ku A11,5[7, tabn. 1]
Jasnenue B mmne p, MIla: 0,8
Juametp orneuaTka MUHbL Dy, CM: 34,50

Crarudeckas Harpy3ka Ha och Qcr, KH: 115,00
Cratudeckas Harpyska ot KoJsieca
Ha TIOBEPXHOCTH Qy, KH: 57,5
CymMapHoOe 4ic/I10 TPUJI0KeHUH HATPy3KH
Tpebyemsrit Momynb ynpyroctu E, =250 MlIla
ZN,= 10E™ 198,65V p/0,6) + ¢ = 1 ()250/(98,65V0.8/0,6 )+32 ~ 248137,18en. (16)
Pacuér na ynpyruii nporuo
[7, nomorp. E.1]

3
B, _E 8027 4 ooz M _ N - 25 7046 Bow _ Buw () 64529
E, E, 100 D D 345 E, E, (17-19)

E}  =0,64529-100 = 64,53MI1a
[7, HOMOTD. E1]
2
B, B 8458 4 1gag; e Da_ 45 5043 Buen _Eun 54802
E, E, 350 D D 345 E, E, (2022)

E?  =0,54892-350=192,12MIla

97



[7, Homorp. E1] [7, nomorp. E.1]

0
B, B 19212 opea D M 13 o768 Bu P 10751
E, E, 4150 D D 345 E, E (23-25)
E° =0,010571-4150 = 438,7MIla
K. . —K -
K o = Eun 2387 _ 1,75; 2T . 100% = L75=115 600 =52,17%
E,.. 250 K 1,15 (26-27)

[IpoyHOCTE IO KPUTEPHIO TOMYCTUMOTO YIIPYTOro Mpornda KOHCTPYKIIMU OOecIiedeHa.

Pac4yér Ha cABHTOyCTONYHBOCTH
KoncTpykTuBHblii cioii Ne 4
Martepuai: mecok O4eHb MEJIKHH C cofepKaHHueM NbLIeBaTO-TAMHUCTOH (pakimu 1-5% o TOCT
32824
E=100,0 MIla, ¢ = 24,84°, ¢p¢rar. =31,00°, ¢ = 0,00384 MIla
CpenHeB3BeIIeHHBI MOTYTh YIIPYTOCTH BEpXHHX cIIo€B [7, hopmyna 16], mo dhopmyne (28):
3

2Ei-h, 1450-5+1450-8 + 350 - 45

E, =12 =596,6MITa

Z h 5+8+45

-1 (28)
[7, momorp. E.31, E.33], dopmyia (29-30):
E, 5966 4.4 N 58 68 ¢ ~0,01611MITa
B 64,5 D 345 (29-30)
AKTHBHOE HarpsbkeHue casura [7, dopmyna 14], popmyaa (31):

T=1,-p=0,01611-0,8=0,01289MIIa (31)

Kospdumument Kg=2

['myOuHa pacronokeHHs HOBEPXHOCTH IPOBEPSEMOTO CJIOS OT BEpXa KOHCTPYKIIMU

Zor= 5+8+45=58 cm

CpenHeB3BEIICHHBIH yIIEbHBIN BEC CIIOEB, PACTIONIOKEHHBIX BBIIIE IpoBepsieMoro, popmyna (32):

-2500:5+2500-61600-45 _; g0, £ K o909 KT
5+8+45 M CM™ (32)

[IpenenbpHOE akTHBHOE HanpsbkeHue casura [21, popmyna 12] paccuurano o popmyie (33):

T,, =Ky -(c, +0,1-7,, - Zy, - 18P0 ) =2 - (0,00384 +0,1-0,001802 - 58 - tg24,84° ~ 0,01735MI1a

mp
L _0,01735 1,35; % -100% = % -100% =35%
B ’ (34-35)
[IpodHOCTE O KPUTEPHIO CABUTOYCTOMYMBOCTHCIION OOECIeUeHa.
I'pyHT 3eMJIIHOTO MOJIOTHA
ITo dhopmysam (63-70)
Marepuai: CyrirmHOK TSDKEIIBIA TBUICBATHINA
E= 40,3 MlIla, ¢ = 7,26°, ¢crar. =15,85° ¢ = 0,00810 MIla
CpenHeB3BeILICHHBIH MOIYNb YIIPYTOCTH BEpXHUX CIOEB [7, popmyna 16], mo ¢popmyne (36):

Yep

K acu - -
P T 0,01282

4
E -h
_izzll ' ' 1450-5+1450-8+350-45+100- 25

E, =74 = 447MIla
Z h. 5+8+45+25
=g (36)
[7, momorp. E.12, E.14], hopmymna (37-38):
E, :ﬂ =111 & = 8 =2,41; t, ~0,00987MIla
E 40,3 D 345

00
AKTHBHOE HanpspkeHue cipura [7, hopmyna 14], hopmyna (39):
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T=1, -p=0,00987-0,8=0,00789MIla
Koasddumumenr kg=1
I'myOuHa pacnooxeHusl MOBEPXHOCTH MPOBEPSEMOT0 CJIOS OT BepXa KOHCTPYKITUU
Zon= 5+8+45+25=83 cm
CpenHeB3BEIICHHBIN yIETbHBIN BEC CII0EB, PACIOJIOXKEHHBIX BHIIIE IpoBepseMoro, hopmyna (40):

. 2500-5+2500-8+1600-45+1700- 25 _ 1771’1K_€ _0, 001771K_r3
5+8+45+25 M CM™ (40)

IpenenbHoe akTHBHOE HanpspkeHue capura [21, hdopmyna 12] paccuurano mo dpopmysie (41-43):

T,, =k, -(c, +0,1-7,, - Z,, - tgp..,,) =1-(0,0081+0,1-0,001771-83 - tg7,26° ~ 0,00997MIIa

T, 0,00997 Koo =K, 1,26 -1,0
Kpacq: P = =1,26; =" .100% = ——"—-100% = 26%
T 0,00789 K, 1,0
[Ipo4HOCTE 1O KPUTEPHIO CABUIOYCTOWYMBOCTH TPYHTA 3€MIISTHOTO TIOJIOTHA OOecreyeHa.
Pacuer Ha cTaTHYECKYIO HATPY3KY
KoncTpykTusHblii cinoii Ne 4
Marepuan: mecok o4eHb MEJNKHH € COJep:KaHHUEeM MbUIeBATO-TIIMHUCTOH (pakumu 1-5% no TOCT
32824
E=100,0 MIla, ¢ = 24,84°, ¢p¢rar. =31,00°, ¢ = 0,00384 MIla
CpenHeB3BeIeHHBI MOTYTh YIIPYTOCTH BepXHUX co€B [21, popmyma 16], mo popmye (44):

3
E. -h
. _ZE "1 340.5+340.8+350-45
S - 5+8+45
2.h,
=1

=347,8MlIla

(44)
[7, momorp. E.39, E.41], hbopmymna (45-46):

E, 3478 539: M- %8 _1 g1 ¢, ~0,01586MITa
E 64,5 D 30,3
AxkTHBHOE HamnpspkeHue casura [21, popmyna 14], dopmymna (47):

T=r1,-p=0,01586-0,8=0,01269MIIa

001y

Kospdpumuent Kg=2

I'myOuHa pacronoxeHust IOBEPXHOCTH MPOBEPSEMOTO CJI0S1 OT BEpXa KOHCTPYKLINHU

Zon= 5+8+45=58 c™m

CpetHeB3BEIICHHBIH yIEbHBIN BEC CIIOEB, PACTIOIOKEHHBIX BBIIIE IpoBepsieMoro, popmyna (48):

o 2500-5+ 25008 +1600- 45 _ 1801 7K_§ _0, 001802&3
5+8+45 M CM™ (48)

IIpenensHOE aKTHBHOE HaNpshKeHKe casura [7, hopmysta 12] paccunrano mo hopmyite (49-51):

T, =k, (¢, +0,1-7,, - Z,, - t€Puer ) =2 (0,005 +0,1-0,001802 - 58 - tg31° ~ 0,02256MI1a

T K -K _
pact = = 0,02256 =1,78, 2 .100% _178-10 6005 = 78%
T ~ 0,01269 K, , 5051

[IpodHOCTE MO KPUTEPHIO CABUTOYCTOMYMBOCTHCIION OOECIeUeHa.
I'pyHT 3eMJISIHOTO 110JIOTHA
ITo dhopmysam (44-51)
Martepunan: CyriiMHOK TSXKEIbI NbUIEBATHIA
E= 40,3 MlIla, ¢ = 7,26°, ¢crar. =15,85° ¢ = 0,00810 MIla
CpenHeB3BeIlICHHBIH MOJTYJIb YIIPYTOCTH BEpXHUX CJI0EB [7, hopmyna 16], o dopmyie (44):
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4

ZEi ' ~340-5+340-8+350-45+100- 25

E, =+ =273,1MIla
Z h 5+8+45+25
i=1
[7, nomorp. E.22, E.24], dopmymna (45-46):
B, 281 678 M 83 _5 24 ¢ ~0,00808MITa
E,. 403 D 30,3

AKTHBHOE HampsbkeHue cisura [7, dopmyna 14], popmyna (47):
T=1,-p=0,0898-0,8=0,00719MIIa
Kospduument Kg=1
I'my6uHa pacnonokeHus MOBEPXHOCTH MPOBEPSEMOTO CJI0s1 OT BepXa KOHCTPYKIIUU Zon=
5+8+45+25=83 cm
CpeTHEeB3BEIICHHBIN yICIBHBIN BEC CII0EB, PACIIOJIOXKEHHBIX BhIIIC IPOBEpseMoro, hopmyia (48):

_ 2500-5+2500-8 +1600-45+1700- 25 :1771’1K_1; 20’001771K_r3
5+8+45+25 M cM

[penenvHOE aKTHBHOE HanpsbkeHue capura [21, dopmyna 12] paccunrano mo gpopmysie (49-51):

T1113 =k, -(c, +0,1- Yoo " Zon tgo,..)=1-(0,01614+0,1-0,001771-83 - tgl5,85° ~ 0,02031MIIa
T, 0,02031 Ko =K, 2,83-1,0
K, =—== =2,83; =" .100% =———"—-100% =183%
’ T 0,00719 KTP 1,0
[TpoYHOCTH 1O KPUTEPHIO CABUTOYCTOHYMBOCTH IPYyHTA 3€MIITHOTO MOJIOTHA OOecIedeHa.
Pacuyér Ha u3rud
MaTtepuaa HMKHETO CJ10s MOHOJIMTHOTO 0J10Kka: Acdanstoderon A32HH o TOCT

58406.2-2020 na 6utymHoM Bspxymem Mapku BHJI 70/100 mo 'OCT 33133-2014, ¢ MmakcUManbHBIM
pazMepoM 3epeH 32 MM
HopmatusHoe compotuBienne BecHor Ro = 9,5 MIla.
KoadduimenT, yauThiBaronuii peajbHblil pSKHUM pacTsHKEHHs TIOBTOPHOI Harpy3koit a = 5,9 [7,
tabn. I'.5].
Koaddumment, 3aBucsmmii OT CBOMCTB MaTepralla pacCYMTHIBAEMOTO MOHOJIMTHOTO cliog M= 5,5
[7, Tabn. I".5].

Koa¢pduumeHT, yauThIBaronmii BIUSIHAE HA IPOYHOCTH YCTAIOCTHBIX MporeccoB [7, popmyna
19], dopmyma (52):

o 5,9
K, = = =0,
>N, {(248137) 52)
Kosddumument camkenust npounoctu k»=0,8.
[IpoyHOCTH MaTepHaia MOHOJIMTHOTO CJIOSI P MHOTOKPATHOM PacTsHKEHHH MpH u3ruode [7,
dopmymna 18], popmyisr (53-54):
Ry =Ry ki K, (L-v, 1) =9,5-0,617-08-(1-0,1-1,32) = 4,068MIla
2
E, -h,
= A 6400-5+6400-8 _ o\
5+8
2N,
i=L (54)

OO6muit Moayss ynpyrocta ocHOBaHUS Eos= 192,1 MI]a.
PacTsruBaromiee HanpsHKeHUE OT €AMHUYHON HArPy3KH MPH PacUEeTHBIX JHaMeTpax IUIOLIa Ky,
nepenarouieil Harpysky [7, Homorp. E.52], dbopmyis (55-56):

E, 6400 433 M 13 (35 ~313Mima
By 1921 D 345

0011

(55-56)
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Pacuetnoe Hanpsokenue [7, popmyna 20], popmymna (57):
6, =o,-p-k,=3,13-0,8-0,85=2,129MIa
R, 4,068 Kpacq - 1,91-1,0

K
ooy = — _729_1,91; K—TP-lOO%zT-wO%:m,OS%
© ’ ™ ’ (58-59)

;
[IpoyHOCTh MO KPUTEPUIO PACTSDKEHUS  MPU  HM3TMOC MOHOJIUTHBIX CJIOEB KOHCTPYKIIUHU
oOecrieyena.

(57)

Pe3yabTaThl pacueTa Ha MOPO30yCTOHYHBOCTH

Martepuan rpyHTa — CyTrJMHOK TSDKETIBIN MbUIeBaThIH
I'pymnna rpyHTa 1o cTeneHu My4YuHUCTOCTH — 4
Bricora Hacemu - 0 M, ypoBeHB TPYHTOBBIX BOA — 2,0 M, TONIIIHHA KOHCTPYKIIUH — 0,83 m.
I'myGuHa rpyHTOBBIX BOA (OT HU3a IOPOKHON OAEHKIIBI)

H=0+2,0-0,83=1,17m
Benunuraa MOpO3HOTO IydeHHS TTPH OCPEIHEHHBIX YCIOBUAX U TITyOnHe mpomep3anus 1,38 m [7, Homorp.
6] lnyawcp2=4,8 cMm;
Koaddumment, yauTeiBaromuii BIUsiHAE pacueTHOH TITyOHHBI 3aJIeTaHNsI TPYHTOBBIX WIIH AJTUTEIBHO
CTOSIIUX MTOBEPXHOCTHBIX BOJ [7, HOMOTP.7] Ky1r=0,6;
Koaddutment, 3apucAnuii OT cTeneHn yIIOTHEHUS TpyHTa pabodero cios [7, Tabm.11] Kuw=1,2;

Koaddumment, yanTeiBaromuii BIUsHAE TPaHyJIOMETPHUECKOTO COCTaBa ITPyHTa Kp=1,3;

Koadduuument, yuntsiBaromunii BIUsIHAE HArPY3KH OT COOCTBEHHOT'O Beca BBILIEIEKAIIEH KOHCTPYKLIUH
Ha TPYHT B poMep3atolem cioe [7, Homorp.§] Kuarp=0,2;
Koadduruent, 3aBuUcsIIMiA OT paCUSTHON BIAXHOCTH rpyHTa [7, Tabn.12] K,,=1,11.
Koaddumment, 3apucsmuii oT pacueTHOM BiaxxHOCTH TpyHTa [7, hopmyna 28]  Kanp=1,0.

Bennuraa Bo3M0oKHOTO MOpO3HOTO ITydeHus [7, popmyna 28], onpexenena mo dopmymne (60):

(r[yq :enyq.cp °KyrB ‘Krm .Krp -I{H.arp -KBJ'[ :4,8-1.0)6.1’2.1’300,2.1’14:1,02CM
l o =4,8cM[8, Tabm. 2]

Oxunaemas myduHUCTOCTh TpyHTa 1,02 cM < 80% oT nomyctumoii 4,8 cm.
Mopo30yCTOHYMBOCTh KOHCTPYKIIMHM 0OecTieueHa.
PacyeT npeHupyomero cjios
Pacuer He MOXeT OBITh IPOU3BECH, TAK KaK B KOHCTPYKIHHU OTCYTCTBYET JIPEHAXKHBIN CIIOM.
PacueTHble XapakTepUCTUKH KOHCTPYKIIMHM TOPOKHOM OISk bl CcBeIeHbI (Tabi. 15, puc.6).

(60)

Pacqamuan Cuaria
=] afe ]
T Emza = 435% MIa

rrT7v ¥ Enca = 317 Mila

HoMCTRyRTMBHa R Cama

L} {7} iy Eynp,1 = 4150 M2 "
1 — i Emza = 192 AMMa
o 5= 48
? |l 2 : Eyrp.2 = 4150 MMa s
F = a '
3] Eyng.3 = 350 MMNa
Eman = &5 MIMa
¥ T
a L ' . I
e Lt v —a) Eynp 4 = 100 WMa
IEI‘ M] Emce = £0 MMa
r L T T

TP LT AT AT A A

I"|.':.'n I ICINSM EH D MoJCTHE

Eyng.rp = 40 KiNa

Puc.6. CxeMBbl KOHCTPYKIHH JTOPOKHOM OJCHKIBI
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PacueTHbIe XapaKTEPUCTUKU TOPOKHOU OJEHKIbI

Tabnuna 15

OO6utmii MOITyITh

Pacuernsie xapakrepuctuku, MIla

HauMeHoBaIe TonmmuHa | ympyrocTu Ha Monynb CnBwr, N3ruo, Crar. Mopogo—
Ne clos, TIOBEPXHOCTH YIPYTOCTH Ecws Eusr Harpy3ka, Ecrar ycTOn- Hpenax
Ne croes cM cnoes, MIla Eynp, YHBOCTb
/i
1 Acdanperoderon A16BH mo T'OCT 58406.2-2020 Ha 5 Eynp= 4150 Ecrs = 1450 E.sr = 6400 Ecrar = 340
outymHoMm Bshkymem Mmapku BHJI 70/100 mo T'OCT Enos= 439 K = 1,150
33133-2014, ¢ MakCHUMaJIBHBIM pa3MepoM 3EpeH 16 MM Kpaca=1,750
3amac= 52 %
2 Acdanperoderon A32Hu no I'OCT 58406.2-2020 Ha 8 Enos= 317 Eynp= 4150 Ecrs = 1450 Eusr = 6400 Ecrar = 340
outymHoMm Bspkymem Mmapku BHJI 70/100 mo T'OCT Kyp=1,0
33133-2014, ¢ MakcuMaJIbHBIM pa3MepoM 3EpeH 32 MM Kpaca=1,911
3anac= 91%
3 | llebens ¢pakumonupoBanubiii 31,5 — 63 Mmm mo 'OCT 45 Enos= 192 Eynp= 350 Ec = 350 Eusr= 350 Ecrar = 350
32703-2014 ¢ 3akinHKON (paKIMOHUPOBAHHBIM MEJIKUM
meOHeM
4 Ilecok OYeHb MENKHIA C COICPIKAHUEM MBLICBATO- 25 Enos= 65 Eynp= 100 Ecw = 100 Eusr= 100 Ecrar = 100
rimHUCTOH (hpakimu 1-5% mo T'OCT 32824. Kyp=1,0 Kp=1,0
Kpaca=1,350 Kpaca=1,780
3amac=35% 3amac= 78%
I'pynT 3emisiHOTO MON0THA — CYTIIMHOK TSKENBIN x=83 Enos= 40 Eynp= 40 Ecw =40 Ecrar= 40 L —5
9 _ o non= 3 CM
MbUIEBATHIH Kip =10 K =1,0 Luye= 1 cm
Kpaci=1,26 Kpacu= 2,830 3332'0 —3eum
3anac= 26% 3anac= 183%

102




INPUJIOKXEHUE 7
BiaaHk 3aganus
nucuuiuinHa: [IpoekTUpoBaHue JOPOKHBIX OJ€KI U HCKYCCTBEHHBIX COOPYKEHU

3aganue
Ha KypcoBoii npoekT «IIpoekTHpOBaHUE JOPOKHBIX 0/1€AKI M HCKYCCTBEHHBIX

COOPYKEHUi»
Crynenry

(®.1.0., rpymnma)

1. HcxoaHble JaHHBIE 15 BbINOJHEHHS NMPOEKTA:
JlaHHBIEe KypPCOBOI0 MPOEKTA MO AUCHHUILINHE «KOCHOBBI IPOEKTHPOBAHUS
aBTOMOOMJIbHBIX JIOPOT (11aH MPACcyl, NPOOOIbHbIU U NONEpeuHble NPOGUIL 3eMISIHO20
NnOJI0MHQ)
1. Tonorpaduyeckas kapra mectHocTH B Maciutade 1 : 10000 (1:25000).
2. lopora mpoeKTUpyeTcss MEXKIY:
3. PaiioH npoJioxkeHus Tpacchl
4. I'pyHTOBBIE yCIOBHUS (COTTIACHO MPOJOIBHOTO MPOQHIIs):
Cymnecu Ha riyOuHe , CyrnuHky Ha r1yOnHe
['munHbl Ha TIIyOMHE , [Tecku Ha TIyOHHE
PacturenbHblil o
5. Kareropus noporu

2. Cocras npoekra:
a). IlosicHuTeILHASA 3aNIUCKA
BBenenue (uenu, 3a1a4u MPOEKTUPOBAHUS)
I'maBa 1. XapakrepucTHka pailoHa IpOEKTHPOBAaHUS aBTOMOOUIIBHOM 1OpOTH
1.1. O6miast xapakTepuCTHKa pailoHa IPOESKTUPOBAHUS
1.2. TpancnopTHas ceTh
1.3. IlpupoaHO-KIMMAaTHYECKas XapaKTePUCTHKA
1.3.1. Knumar
1.3.2. 'maponorus
1.3.3. Penbed. 'eonorus
1.3.4. IlouBBI ¥ pacTUTEIBHOCTH
1.3.5. Ilone3neie nckonaemsle. JlopoxKHO-CTPOUTEIBHBIE MATEPHAIIBI
1.4. XapakTepucTuka aBTOMOOMIBHOM 10pOrH (KaTeropusi, TEXHUYECKHE MapaMeTphl)
I'naBa 2. VickyccTBeHHBIE COOpYX)EeHUS (pacdeT TpyObl WIIM MOCTa).
['maBa 3. PacdeT 1OpOKHOM OJIEXKTBI.
3aKiIro4eHne
Cnucok MCHOIb3yeMOM JIUTEpaTyphbl

0). 'paduyeckasi yacThb (MOXET OBITH BBHITIOJIHEHA C MUCIIOJIB30BAHUEM MPOTPAMMHBIX
KOMIIJIEKCOB)

1. Yeprex Tpy6sr (M 1:100 (M1:200) (ruman TpyObl, HOMEPEYHBIi pa3pes, OrOJOBKH,
BesoMocTH) popmat Az mnbo Az

2. Konctpykius gopoxHoi onexabl (M1:100 (1:200) (KkOHCTpYKIIHSI, pacu€THBIE CXEMBI U
XapaKTepUCTHKHU, 00beMbl paboT) Ha popmare Az 1100 A1

[TpenonaBatens /E.B.BsizoBa/ CryneHr / /
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oOpa3zel] yriioBoro mramiia
Ha JJUCTax
MOSICHUTEIIPHOU 3aIIUCKH

120

IMpoextupoBanue JJOulC. KI1-2024

Jluct

Ne i/t
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Bsazosa E.B

INPOEKTUPOBAHME JOPOXHBIX OAEXK/ 1
HUCKYCCTBEHHBIX COOPYKEHUMI

Metoauyeckue yka3aHus M0 BBIIIOJIHEHUIO KypPCOBOTO IIPOEKTA
10 TUCIUIIINHE
«IIpoekTHpPOBaHUE JOPOKHBIX OI€K]T U HCKYCCTBEHHBIX COOPYKECHUIN
1151 cTyneHToB HanpasieHus noarotopku 08.03.01 «CrpoutenscTBO»
o MpopuI0 «ABTOMOOUIIBHEIE TOPOTHY
Bcex opM 0OyUeHHUSI

OI'bOY BO «MockoBckui aBTOMOOMIIBHO-JIOPOKHBIN TOCYIapCTBEHHBIN
texanaecku yausepcuteT (MAJIN)» Bomxkckuii dumuan
428000, YyBamickas Pecryonuka, . Yebokcapsl, nip. TpakTopocTpouTenei,
a. 101, xopm.30
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