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BBEJEHUE

Meronuueckue ykazaHUsS MpeIHAa3HAYEHbl g OOyYarouuxcs Io
cneuranbHOCTH 08.02.02 CTpOMTENBCTBO M JKCILUTyaTalWsl WHKEHEPHBIX
COOPYKEHUM U OCBAMBAIOIINX MEXKIUCIUIIMHAPHBINA KypC «DKCILTyaTallus
¥ PEMOHT WHXXCHEPHBIX COOPYKEHUM

Meroandeckre ykazaHusi COAEpKaT MPaKTUUECKUE 3aHATHS 110 TeMaM
JTUCIUTUIUHBI.

[IpakTHueckoe 3aHATHE — OTO (QopMa OpraHu3alru Y4eOHOro
npolecca, Npeanonararomas BbIIOJIHEHUE OOyYarolUMUCS — 3aJaHUi
CaMOCTOSITEJIBHO W MO PYKOBOACTBOM IpenojaBatens. Jumaktuyeckas
Uedb TMPAKTUYECKUX 3aJaHuid — QopMupoBaHHE Yy OOydYarommxcs
npoPecCUOHANBHBIX W IMPAKTUYECKUX YMEHHUH, HEOOXOAUMBIX IS
U3Y4YEHUs TOCIEIYIOIMX YYEOHBIX AUCLUMIUIMH, a TaKXKe MOATOTOBKA K
NPUMEHEHUIO 3TUX YMEHUN B PO ECCUOHAIBHOMN AEATEIIbHOCTH.

Benymen nuaakTUUECKOM LENBI0 NMPAKTUYECKUX 3aHATUH SIBIISICTCA
dbopMupoBaHre  TPAKTUYECKUX  yYMEHHMHM  —  TpodeCCHOHATBHBIX
(BBITIOJIHEHUE  ONpPEACICHHBIX JCHUCTBUS, oOmepaluuid, NpeAnuCcaHui,
HEOOXOAMMBIX B MOCIEAYIOIIEH Mpo(ecCHOHANbHON AEATENbHOCTH) WU
y4eOHBIX (pelIeHue 3ajad), HEOOXOIWMBIX B IOCIEAYIOIIEH Yy4eOHOH
AESITENbHOCTH.

Hapsny c¢ QopMmupoBaHueM yMeHHMII U HaBBIKOB, B IIpoIlecce
MPAKTUUYECKUX 3aHATUN 0000IIAI0TCA, CUCTEMATU3UPYIOTCS, YTIIyOJsr0TCs
U KOHKPETU3UPYIOTCS  TEOPETUUECKHME  3HAHUA,  BbIpabaThIBaeTCs
CHOCOOHOCTh U TOTOBHOCTh HCIIOJb30BaTh 3HAHUS HAa TPAKTHUKE,
Pa3BUBAIOTCS UHTEIJICKTyaJIbHBIE YMEHHUSI.

B Meroandeckux ykazaHHSX MPUBEACHBI YKA3aHUS IO BBIMIOIHEHUIO
MPAKTUYECKUX PadoT, 3a7aHusl, TECOPETUUECKUIN MaTepuas U BOINPOCH AJIs
CaMOIPOBEPKU K KaXKJI0H TeMe MPAKTUYECKOr0 3aHSTHSI.



3ananus 1Ji BHINOJHEHUS NPAKTHYECKUX padoT
CTyaeHThI TOJIKHBI OTPEICUTD CIEAYIONINE SKCIUTyaTallMOHHBIE
XapaKTEPUCTUKU MOCTOBOI'O MOJIOTHA: TTOKa3aTeIh 00€CIIEYEHHOCTH PacueTHOM
CKOpPOCTH, YPOBEHbB 3arpy3KH MHKECHEPHOTO COOPYKEHUSI JBUKECHUEM,
MOKa3aTe I aBapUUHOCTU, POBHOCTH, CIETTHBIX KaU€CTB MOKPBITHS, & TAKKE
MOKa3aTeJIM MPOYHOCTH MOCTOBOTO ITOJIOTHA Ha MHKEHEPHBIX COOPYKEHHUSIX Ha
OCHOBE JIAaHHBIX MCIIBITAHUHN XapaKTEePUCTUKH COCTOSHUS MOCTOBOTO MOJIOTHA B
3aBUCHMOCTHU OT BUJIa U KOJIMUECTBA Ae(EKTOB MO JIAHHBIM BU3yaJIbHOTO
00cIeI0BaHHs.
BapwuanTse! 3aganuii npuBeneHsl B Tadm. 1,2, 3,4, 5.
Tabmuna 1
HcxoaHble JaHHBIE 1J151 OLIEHKH NOKa3aTeJe
TEeXHUKO-IKCILIYaTAIMOHHOI 0 COCTOSIHMSI MOCTOBOT O IMOJIOTHA.

Bapuanr daxTnueckue nokasarean TOC MOCTOBOro MoJIOTHA
3aJaHus Ve max, xfa Ng, aBT/cyT | IIpomyckHas Kag o
CIIOCOOHOCTD,
aBT/CYT
1 110 4250 7000 20 0,28
2 90 4600 7000 30 0,24
3 100 5800 10000 25 0,26
4 80 6500 12000 37 0,32
5 90 3200 * 24 0,27
6 100 6700 10000 25 0,26
7 60 1500 * 18 0,40
8 110 7400 10000 26 0,29
9 80 3500 * 34 0,21
10 80 2400 * 32 0,23
[Ipumevanus:

1 3nauenus ko3 unuenta cuemienus onpeaensaucsk [IKPC-2 ¢ nporek-

TOpoM 0e3 puCyHKa.

2. Inst mopor ¢ ¢pakTHUeCKOW HHTEHCUBHOCTHIO IBMKeHUsT MeHee 4000 aBT/CyT POy CKHYO
CIOCOOHOCTh HE MPOBEPSIOT [1]



HcxonHble 1aHHBbIE )15 BI(ByaJII)HOﬁ OIICHKH COCTOAHHUA MOCTOBOI'O ITIOJIOTHA

TaOmuma 2

Ne CocrosiHUE TTOKPBITHS U XapaKTep MOBPEXKIECHUS JUtnHa yyacTKa ¢ JaHHBIM BHIOM JeeKTa, M, 10 BApHAHTAM
. 1 2 3 4 5 6 7 8 9 10
1. | OtnenbHble TpemuHbl Ha pacctostHUM 20-40 M Mexy
TpeLMHAMHU 200 | 500 | 270 | 220 | 300 - - - 300 -
Toxe na paccrostaun 10-20M 200 | 400 | 320 | 240 | 340 - - - 200 -
2. | Penxue TpeuMHbI Ha paCCTOSHUM MEXIY COCEAHUMU
TpemmHamMu 8-10 m 310 | 120 | 150 | 200 | 400 - 520 - 300 -
To xe 6-8 M 250 | 140 - 150 | 100 - 480 - 280 -
To xe 4-6 M 420 | 160 | 180 | 220 - - 330 | 220 | 320 | 120
3. | YacTele TpemMHBI HA PACCTOSTHUU MEXIY COCSTHUMH
TpeumHamMu 3-4 M 150 | 210 | 240 | 180 | 120 | 300 | 470 | 250 | 410 | 140
Toxe 2-3 M 200 | 180 | 200 | 170 - 200 | 440 - 310 -
Toxe 1-2m 170 | 140 - 220 - 250 | 400 - 250 | 110
4. | Cerka TpelUH NPU OTHOCUTEIBHOM IJIOIIAIU, 3aHUMAEM O
cerkoii, meree 30 % 120 | 200 | 180 | 190 | 280 | 380 | 100 | 120 - 510
To xe 30-60% 110 - 120 | 130 - 340 - 180 - 120
To xe 60-90% 100 - - 90 - 120 - 110 - -
5. | KoneitHocTh ipH cpenneii riryOnHe Koel 5 Mm 420 | 400 | 240 | 230 | 320 | 300 120 | 110 | 400
To xe 5-10 mm 110 - - 250 | 110 | 320 | 150 | 180 - 200
To xe 10 MM 100 - - 100 - 250 - 110 - -
6. | [Ipocanku mpu OTHOCUTEIBHOM TIIOMmAIu mpocaaok 20% 50 100 - 170 30 - - 50 30 40
To xe 20-50% - - - 160 | 40 - - - 10 10
7. | IIpomomMbl MOCTOBOTO MTOJIOTHA MPH OTHOCUTEIBHOM IJIOMIAIH,
3aHMMaeMoi nposiomamu, 10% - 20 - - 30 25 - - 40 30




HMcxonHble 1aHHBIE 1151 OLEHKH MPOYHOCTH MOCTOBOI'0O IMMOJIOTHA

Tabmuua 3

[TapameTpsl BapuanTsl 3ananus

1 2 3 4 5 6 7 8 9 10
Kareropus noporu Ha Il Il I Il v I Il Il v Il
AKCILTyaTHPYEMOM
COOPY>KEHUHU
[IpuBenénnas 320 230 475 280 105 390 220 260 90 145
UHTEHCUBHOCTh
aBuKeHUs Ny,
el./cyT
JlopoxHo- I I I ] ] Il 1| I Il I
KIIMMaTH4YecKas 30Ha
I'pyHT 3eMisiHOTO Cyneco ITecox Cyrmuaok | Cyrmu- I'muna Cynecy | Cyrmunok | Cynecy | CyrnmHok | ImHa
MOJIOTHA n€rkas | MbUIEBATBHIA | MbUIEBATHIN HOK MbUIEBAT | TbLIEBA- nérkas TSDKENBIN

TSKENBIA ast TBIN

Tun mectHOCTH TTO 2 2 2 3 2 2 3 3 3 2
YBIIQXKHEHUIO
OtHOCUTENBHAS 0,70 0,70 0,75 0,73 0,69 0,77 0,63 0,67 0,72 0,74
BJIQ)KHOCTb I'PYHTA
Tum IOKpHITUS K A 1| /| T A J b H bIN
OO6mas TonmuHa 0,55 0,62 0,64 0,58 0,57 0,73 0,63 0,59 0,50 0,58
JIOPOXKHON ONEXKIbI, M




TonmuHa mecyanoro
C0s, M

Tonmuua
acdanbTO0ETOHA, M

Mapka
acdanbTOo0€TOHA, M

Temnepartypa
0
acdanbToOerona, C

Bun ucnpitanui
Bup Harpyxenuit i
YCTaHOBKH

Juamerp mramia, M

0,30

0,10

10
Cratnue
CKHe

KécTtrun
LITAMIT

0,357

0,30

0,11

10
Junamuuec
KHE

JTIMHA

0,34

0,32

0,16

20
Cratnuec-
KHe

Kéctkuint
LITaMII

0.357

0,28

0.11

30

Hunamu
YECKHUe

YJH-
HK

ITo
pacuéry*

0,28

0,10

30

Cratnuec-
KHC

Koneco
aBTOMOOU
I

0,33

0,35

0,14

10
Cratnue
CKHUe

Kéctkuit
LITAMIT

0,357

0,32

0,16

Hunamuue
CKHe

JIMHA

0,34

0,30

0,14

15
Junamuue
CKHE

JTIMHA

0,34

0,26

0,10

10

Cratunuec-
KHEC

Koneco
aBTOMOOU
s

0,33

0,28

0,12

20

Jnunamuy
€CKHe

VIH-HK

ITo
pacuéry*

st ucnisitatenpHOM yetanoBku Y JIH-HK nmuamerp otmedaTka koseca onpezaensiercs mo hopmyiie

D=0.0342 /Pg, Q=50 xH; P,=0,6 MIla.







ITporn0nbl 10p 0KHBIX OJEK

Tab6aura 4

o ITporu6 MoCTOBOro0 NMOJIOTHA, MM, I1O BApUAHTaM 3a/1aHUs
2 2
= F 1 2 3 4 ) 6 7 8 9 10
1 09 |118 | 130 | 113 | 103 | 110 | 1,30 | 129 | 0,78 | 1,16
2 103 | 140 | 135 | 108 | 105 | 1,12 | 142 | 1,17 | 0,85 | 1,02
3 089 | 130 | 145 | 102 | 0,89 | 103 | 1,28 | 1,32 | 103 | 124
4 0,79 | 098 | 156 | 109 | 1,10 | 1,25 | 1,24 | 1,24 | 0,98 | 1,28
5 088 | 092 | 148 | 131 | 102 | 123 | 1,15 | 120 | 0,94 | 1,07
6 1,30 | 0,99 | 139 | 122 | 09 | 118 | 138 | 125 | 0,99 | 111
7 1,25 | 1,10 | 1,47 | 104 | 103 | 1,02 | 1,18 | 1,17 | 2,15 | 1,19
8 099 | 217 | 151 | 099 | 206 | 134 | 1,02 | 125 | 1,02 | 1,05
9 1,15 | 125 | 162 | 258 | 098 | 1,31 | 126 | 1,16 | 0,88 | 0,98
10 1,17 | 118 | 164 | 127 | 104 | 1,20 | 1,30 | 1,29 | 0,72 | 1,21
Tabmuua 5
I/ICXOI[Hble AAaHHBbIC 1JId OHCHKHN POBHOCTH l'[OKprTI/Iﬁ
BapuaHTbl [TokazaHust U3MEPUTETBHBIX TPUOOPOB, CM/KM Kommnuectso
3aaHus IIPOCBETOB 0]
pelikoi
Tomakomep I[TKPC-2 6MM, %
1 120
2 170
3 640
4 730
5 9
6 7
7 180
8 145
9 8
10 590
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MeTonuveckue yKa3aHus A5 NPAKTHYECKUX padoT

OBIIHE ITOJIOXKXEHUSA

OKCILTyaTallAOHHOE COCTOSIHUE MOCTOBOTO COOPYXEHHSI - CTENEHb
COOTBETCTBUS HOPMATUBHBIM TpeOOBaHMSIM TEPEMEHHBIX TMapaMeTpoB U
XapaKTEPUCTUK  MOCTOBOI'O  COOPYXKEHHUs, H3MEHSAIOLIMXCA B  MPOLECCE
JKCIUIyaTalluM  1OJ ~ BO3JEMCTBUEM  HArpy30K TPAHCIOPTHBIX  CPEACTB,
METEOPOJOTUYECKUX YCIOBUN U YPOBHSI COAEP KAHUS.

OCHOBHBIE TEXHUKO-3KCILTYaTallUOHHBIE XapPaKTEPUCTUKH, MO KOTOPBIM
OLICHUBAETCS] COCTOSIHUE MOCTOBOI'O COOpYXKEHHs: oOecrnedeHHass CKOpPOCTh
JIBIJKCHUSI aBTOMOOMJICH MPOIYCKHAsi CIOCOOHOCTh U YPOBEHb 3arpy3KH JI0POTH
JBIDKEHUWEM, 0€30macHOCTh JIBIKEHHUS, TMPOYHOCTH MOCTOBOTO TOJIOTHA,
POBHOCTh M CIENHBIE KAayecTBa NOKPBITUSA. B 3aBUCHUMOCTM OT 3HAa4YEHHUM
noKasarejied 3THX MapaMeTpoB M XapaKTEPUCTHK Ha3HA4yaroTcs paboOThl IO
COJICP/KAHUIO U PEMOHTY MOCTOBBIX COOPYKECHUH.

ConepkaHue MOCTOBBIX COOPYKEHUU B BECEHHUW, JIETHUH M OCEHHHUM
MEPUO/IbI
BKJIFOYAET PAa0OTHI IO CUCTEMATUYECKOMY YXOAY 3@ MOCTOBBIM COOPYKEHUEM LIS
NMOAJCPKAHUS €€ B HaIJEeXKalleM, COCTOSHMM B TeueHue Bcero roma. K
COJEP)KAHUIO OTHOCATCA TaKXe CJEeNYyIIue paldoThl: YCTpaHEHUE BBIOOWH,
PaKkoOBHUH, TPEUIWH, OTAEJIbHBIX BOJIH, OyrpoB, HAIILIBOB U T. I. B MOCTOBBIX
MOKPBITUAX; PpabOThl MO MNPOPUIAKTUYECKON 3alIUTe I[IEMEHTOOETOHHBIX
MOKPBITUI OT MOBEPXHOCTHBIX pa3pylieHui (TPonuTKa); paboThl MO JIUKBUAAIIUN
BBIOOWH, PaKOBHUH, IO JMKBUAAIIMU KPOMOK U YIJIOB TUIUT, @ TAKXKE MO 3aJIMBKE
TPEIIUH | IIIBOB B I[EMEHTOOCTOHHBIX MOKPHITHIX. KpoMe Toro, Kk comep kaHuio
OTHOCATCSI padOTHI MO YCTPAHEHUIO MECTHBIX MPOCATOK U BCIYUYUBAHUM JJIS BCEX
TUIIOB TTOKPBITHH.

PeMOHT MOCTOBOTO MOJIOTHA 3aKITIOYAETCsl B paboTax MO BOCCTAHOBIICHUIO
CJIOSl M3HOCA, YIYYUIEHWIO POBHOCTH, IMOBBIIIEHUIO IIEPOXOBATOCTH U CLEMHBIX
KQ4eCTB IOKPBITHS, M0 YCUJIEHUIO MOCTOBOrO MOJIOTHA U YIIMPEHHIO MPOE3KEU
YacTH.

OIPEAEJIEHUE TEXHUKO-5KCIUTY ATAIMOHHbIX
[TOKA3ATEJIEM MOCTOBOI'O COOPYXXEHUA

IpakTnueckoe 3ausitue Nel

N3ydeHue npou3BOACTBEHHO-TEXHUYECKOI TOKYMEHTALIUN HA
IKCIIyATHPYEMOE COOPYKEeHUe

MoOCTOBBIE COOPYKEHHUS 10 IKCILTYyaTallHOHHOMY COCTOSIHUIO JTOJIKHBI
o0ecreynBaTh BO3MOKHOCTHh O€30IIaCHOT0 JIBUKEHUS aBTOMOOUIIEH C
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MaKCHUMaJIbHON CKOPOCTBIO, OJIM3KOM K pacyeTHOM sl TaHHOW KaTeropuu
noporu. CKopoCTh JIBHXKEHUSI aBTOMOOUJIEH ,0IIEHUBAETCS T10
SKCILTYaTallMOHHOMY KOG (GHUIMEHTY O0ECIIEYeHHOCTH pacueTHol ckopoctu K,

onpezienseMoMy 1o GopMyIIe: Ko, = \q’]ma" , (1)

p
' V ¢ max - akTHUECKAs MaKCHMMalbHasA CKOPOCTh JBHKEHUS Ha KayKI0M
Y4acTKE IKCILTyaTHPYEMOTr0 MOCTOBOTO COOPY KEHUS,
V|, - pacyeTHas CKOPOCTb JIJI JaHHOM KaTeropuH JOPOTH B COOTBETCTBUH CO
CHulI 2.05.02-85. ABTOMOOUJIBLHBIE JOPOTH.

dakTUYeCKHe CKOPOCTH JBIKEHUS JIJIS KXKOTO BapyUaHTa 3aTaHMUsI
MpUBE/ICHBI B Ta0. 1.
HasnaueHne peMOHTHBIX pabOT B 3aBUCUMOCTH OT BeJIM4uHbI K,
OCYIIIECTBIIICTCS B COOTBETCTBHH C Ta0I. 6.

Tab6auua 6
3HayeHue kodppunuenta Ky, Tpebyemblii BUJ paboT
0,75-1,0 Conepxanue
0,75 PeMonTHBIE pabOTHI
0,5-0,75 B HeGnaronpusTHBIC TEPUOIBI TO1a

TpeOyeTcsl yCHIIEHHOE COJIepKaHuE U
MOCJEAYIONIee YITyUIIeHuE

<05 [IepBoouepennas nepecrpoika

IIpakTnueckoe 3ansitue Ne2

OdopmiieHue Npou3BOACTBEHHO-TEXHUYECKOI JOKYMEHTAIUM IPH NMPUEeMKe
B JKCILIyaTallHI0 COOPYKEHUS

ONPEJAEJIEHUE ®PAKTUYECKOI'O MOAYJIA YIIPYTOCTH
MOCTOBOI'O NOJIOTHA HA OCHOBE JIAHHBIX UCIIBITAHUI
dakTryecKuii OOIIMI MOYJIb YIIPYTOCTH MOCTOBOI'O IOJOTHA OMPEAEISETCS MO

dbopmyie:

o P-D 2
B> =T(l—u ), (2)

rae P - cpennee yaenbHOE naBieHueE, IepeIaBacMoe Harpy3KOM UCIIBITaTEIbHON
yctaHoBkH, MI]a:
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0.00127Q

D2
Q - ucneiTaTensHas Harpyska, KH;

D- amameTp mtamiia uiaM Kpyra, paBHOBEJIMKOIO OTIIEYATKy KoJieca, M;
| - u3MepsieMblil PU UCTIBITAHUSAX MTPOrHO MOCTOBOT'O TOJIOTHA, M;
u- ko durment [lyaccona; p npunumaetcs paBabiM 0,3.

Pe3ynpTarsl MPOYHOCTHBIX UCIIBITAHUK MOCTOBOTO TOJIOTHA, IPOBEICHHBIX B
pa3IYHbIE IEPUOBI TO/1A, 32 UCKITFOUCHUEM 3UMHETO, IOJDKHBI OBITh TTPUBEACHBI
K pacueTHOMY MEpPHUO.Y, T. €. K IEPHOY, KOI1a HECYIIasi ClIOCOOHOCTh TPYHTOB
3€MJISIHOTO TIOJIOTHA HAMMEHBIIIAS.

Pacuernsblil pakTudeckuii 00K MOTYIb YIIPYTOCTH MOCTOBOTO TIOJIOTHA B
K10 TOUKe U onpefensercs no Gopmyie:

Eo61uq)p i:E06m(1)'Kpi1 (3)
rae Eq)OG’H - (hakTHUYECKUH OOLIUI MOIYJb YIPYTOCTH MOCTOBOI'O IMOJIOTHA B I-i
TOYKE, ONpeAeNIeHHBIN o (hopmyrie (2) Ha OCHOBE, TaHHBIX UCIIBITAHUHN B
HEpaC4YETHBIN EPUOJ FON1A;
Kp; - KO3 puineHT npuBeieHnst K pacCu€THOMY MOJYJIIO YIPYTOCTH,
YUUTBHIBAIOIINNA CE30HHBIE U3MEHEHHSI HECYIIEH CLIOCOOHOCTU IPYHTOB;
Koadduument, Kp; , onpenensercs mo tada 1-4 mpui. 1 B 3aBucuMocT oT THIIA
BJIQXKHOCTHU TPYHTA, TOJIIMHBI U TeMIEpaTyphl achaabToOeTOHa

OBPABOTKA PE3YJIBbTATOB U3MEPEHUH

Onpenensercs cpeHee 3HAaY€HHE MO YISl YIIPYTOCTH MOCTOBOT'O IIOJIOTHA HA

9 00111
06CJ'I€I[yeMOM Y4aCTKC 110 pE3yjibTaTaM HUCIIBITAHUH E d cp

SR
EoOn, = ——— (bpl 4)
b ep™ ’
n

rae E°6m¢pi - 3HAYEHHE OOIIEro MOAYJISA YIIPYrOCTH B I-if TOUKE, BHIYUCICHHOE T10
dbopmyie (2), Mlla;

N - 9UCI0 U3MEPEHUH (TOYEK), a KOTOPBIX MPOU3BOAUINCH HCIIBITAHMS.
Omnpenensercs: CpeTHEKBAIPATUIECKOE OTKIOHEHHE G

i(Eoém _ Eoﬁm 2
1

P=

¢ep ¢pi
G = (5)
n-—1
Omnpenensiercss KOAQOUIIMEHT BapUaLUH V.
c
= E06HI (6)

dep
Omnpenensercs pacdeTHOE 3HaUeHHE (DAKTUUECKOTO OOIIET0 MOAYJIS YIPYTOCTH
MOCTOBOTI'O TTOJIOTHA Ha 00CTIeyeMOM ydacTke o popmyie

EP(I,p = E(b CPOGHI (I - tV), (7)
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rie t - KoaHUUUEeHT HOPMUPOBAHHOT'O OTKJIIOHEHUS /1JIs1 33JaHHOTO YPOBHS
HaJEKHOCTH, ONPEAEIIAEMbIN, B 3aBUCUMOCTH OT YHCJIa U3MEPEHHM Mo Ta01.5
npui. 1. Yposens HaaexxHoctu K onpenensiercs no tadmn. 6 npui. 1 B
3aBHCHUMOCTH OT KaTE€ropuu JOPOTH.

IIpakTuyeckoe 3ansitue Ne3

Od¢opmiieHne OTCTYIICHUH OT YTBEPK/ICHHOI 0 IPOEKTA U IeUCTBYIOIIMX
HOPMATHBHBIX JOKYMEHTOB.

ONPEJEJIEHUE TPEBYEMBIX PACUETHBIX MOJYJIEH
YIIPYT'OCTHU MOCTOBOI'O ITOJIOTHA
TpeOyemble Monynn ynpyroctu E,, IpUHMMAIOTCSA B 3aBUCUMOCTH OT
MIPUBEACHHON K Harpy3Ke TPyIIbl A HHTCHCUBHOCTH JIBIKCHUS M OT CIIOc00a
Harpy>kKeHHsI MOCTOBOT'O TTOJIOTHA IIPU UCTIBITAaHUAX 1o Tadu. 11. [Tpu
JUHAMHUYECKOM Harpy>KeHUH MPUHUMAETCS TUHAMHYECKUI TpeOyeMblid MOIYITh
ynpyroct Ey, ;
IIPH CTaTHYECKOM CTaTHYECKUM TpeOyeMBIi MOysIb ynpyroctu E,, o; ipu
UCIIBITAHUSX KOJIECOM JIBHXKYIIETOCSl aBTOMOOMIIS - TpeOYyEeMBbIil MOTyJIb
YHPYTOCTH IIPH MaJION CKOPOCTH HarpyxeHus E.p o.
Tpebyemblii pacueTHBIA MOAYJIh YIIPYTOCTH MOCTOBOT'O IMOJOTHA (T. €. C YUETOM
BCEX KPUTEPHEB IIPOYHOCTH, 4 TAKKE C y4ETOM POBHOCTH NMOKPBITHUA) Ey, ,
ornpeaensercs no Gopmye
ETp.p = (ETp'K'np'KS+A)'KK'KM1 (15)

rae B, — TpeOyeMbIii MOYJb YIIPYTOCTH, ONPEACTICHHBIA 110 Tabm 11 myst
JTAHHOTO BUJAa HATPYXKEHUS;
K'p - HOpMaTUBHBIN KO3()OUIMEHT IPOYHOCTH MOCTOBOI'O MOJIOTHA,
IpUHUMAETCS 10 Tabi. 6 mpui. 1 B 3aBUCMMOCTH OT KaTETOPHH JIOPOTH; TUIIA
MOCTOBOTO ITOJIOTHA U TIOKPBITHS;
K - koapdunneHT, yauThIBaromui HeoOX0AMMOCTh obecniedeHu s TpedyeMon
poBHOcTH; K¢ omnpenensercs mo tabdn. 12 B 3aBUCUMOCTH OT NPUBEIEHHON
WHTEHCUBHOCTH JABUKEHUS U TPeOyeMON POBHOCTHU MOKPBITHS IO TOITYKOMEPY;
TpeOyeMasi pOBHOCTh MOKPBITHS 110 TOTYKOMEPY orpenensercs mo Tada. 9 B
3aBUCUMOCTH OT TPYMIIBI (KaTErOpUK) MOCTOBOTO COOPYKEHUS,

A - monpaBka, y4UThIBAIOLasg 00ECIeUeHNE MPOYHOCTH MO CABUTY B TPYHTE

3eMJISTHOTO TI0JIOTHA; A omnpefensiercs no Tadia. 14 B 3aBUCUMOCTH OT 001Iei
TOJIIIUHBI MOCTOBOTO MOJIOTHA (BKJIFOYAsl IPECHUPYIOITUIN CIION) U
KIIMMAaTUYECKUX U TPYHTOBO-T€OJOTUUECKHUX YCIOBUM (TSKENBIX, CIOKHBIX,
CPEIIHEM CII0KHOCTH); TUI KJIMMAaTUYE€CKUX U TPYHTOBO-T€OJOTUYECKUX YCIOBUMA
npuHUMAaeTCs 1o 1ad. 13;

16



K — ko3¢ duninenT, yuuTeiBaromui o0ecneueHne NpouHOCTH 110 CABUTY
necuanoro ciosi; K, onpegensiercs mo tada. 15 B 3aBUCUMOCTH OT IPUBEIACHHOMN
MHTEHCUBHOCTH JBW)KEHUS, TOJIIMHBI IECYAHOTO CJI0S U OOIIEH TONIIUHBI CIIOEB
MOCTOBOI'O ITOJIOTHA HaJ| TIECYAHBIM CJIOEM;

K \ - K03 puuueHT, yauThiBaronnii ooecrnedyeHne NpoYHOCTH BEPXHUX
acanbTOOCTOHHBIX CJIOEB Ha pacTsbKeHue npu usruobe; K, onpenensercs mo
TabJ1. 16 B 3aBUCUMOCTH OT MIPUBEIEHHON HHTEHCUBHOCTHU JABM)KCHMUS,
OTHOCHUTEJIbHON TOJIIUHBI acPaibTOOETOHHOI0 MOKPHITUS h,5/D 1 Mapku
achaabToO0eTOHA.

P o
ITocne ompenenenus E'y, u E,, , onpenensgercs Gpakruaeckuii
KO3(PPUIUEHT MPOYHOCTH.
ITpn koo duumente npounoctu K< 1 HasHauaroTcss peMOHTHBIE paOOTBI; IIPH
K;p >1 - paboTel 110 COAEPIKaHNUIO MOCTOBOT'O COOPYKEHHS.
HcxonHble TaHHbBIE U1l OLIEHKH MPOYHOCTH MOCTOBOIO IOJIOTHA I10
JAHHBIM UCIBITAHUM 110 BapUaHTaM 3a/IaHUM MpUBEIeHbI B Ta0M. 3, 4.
[IpuMep OLIEHKH IPOYHOCTHU MPUBEIEH B PUIL. 2.

Tabmuma 11
3Havenus TpedyemMbIX MOAYyJIeil YIIPYTrOCTH
[lepcnekTuBHasA TpebGyembie moaym ynpyroctu, MIla
UHTEHCUBHOCTD JABWDKEHUSA, | JlMHAMUYECKHE, ITpu manon Cratuueckue,
npuBeAéHas K Harpyske 50 Erpa CKOPOCTH Erpc
kH Ha xoneco, Ha mojocy Harpyenus, Eqp o

10 145 127 120

20 168 148 137

30 184 163 146

50 199 177 156

100 222 195 173

200 245 216 183

300 260 230 199

500 276 243 210

1000 299 263 227

2000 322 283 243

3000 336 296 254

5000 354 311 265

10000 376 330 280

Tabmuma 12

Koy Ppunuenr, yuntbiBaommii He00X0IUMOCTh o0ecnevyeHns1 TpedyeMoit
poBHocTH K|

IlepcriekTBHAs UHTEHCUBHOCTh TpeOyemast pOBHOCTb JOPOKHBIX OIEK Syp,

JIBOKCHUS, TPUBEACHHAS K CM/KM
Harpy3ke 50 kH Ha xoneco, Ha 90 | 110 | 130 | 150 | 165 | 180 | =200
10JI0CY, aBT/CyT

10 - - - - - - | 0,62
20 - - - - - 1071 067
30 - - - - 1075|074 071
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50 - - - - 0,76 | 0,75 | 0,72
100 1,0 | 1,03 | 0,91 | 0,86 | 0,82 | 0,80 | 0,76
200 1,15 | 1,09 | 1,01 | 0,94 | 0,91 | 0,88 -
300 1,18 | 1,15 | 1,03 | 1,01 | 0,97 | 0,94 -
500 123 1120 | 1,17 | 1,15 | 1,08 | 1,04 -
>1000 1,38 11,34 | 1,30 | 1,26 | 1,18 | 1,11 -
Tab6aura 13

Tun KIMMaTHYeCKUX U TMAPOJI0rHYeCKUX YCI0BHI

Tun ycnosuit JK3 Tun MectHOCTH I'pynTBI
M0 YBJTAKHEHHIO
Tsoxénbie I 3 [IbuteBaTBIC CyIIECH U CYTJIMHKHU
CnoxHsle I 3 HenbineBaTelie CyrJIMHKY U TJIMHBI
Il 2 [TputeBaThIC CyNeCH U CYTJIMHKA
Cpennei Il 2-3 [TputeBaThIC CyMECH M CYTIMHKA
CIIOKHOCTH 1| 2 HembiieBaThie CYTJIMHKY M TIIMHBI
1 1 Bce Bubl rpyHTOB
Tabmuua 14
YnciieHHble 3HA4YeHUS MONPABKHU A
Tun nokpbITUS OO0mas ToMIMHA MOCTOBOTO TIOJIOTHA, M, JIJIS A, Mna, ipu
KIIMMATHYECKUX U TPYHTOBO- TpeOyeMbIX
FI/I)IPOJ'IOFI/I‘IGCKI/IX yCHOBI/IfI MOIYJIIX
yIPYTOCTH
TSDK ENTBIX CIIOXKHBIX Cpenneit Ewp. | Erpoc | Empec
CIIO)KHOCTH | j
VYcoBepliieHCTBOBAHHBIN bonee 0,95 bonee 0,75 | bonee 0,45 0 0 0
JUTSL KAITUTAJIbHBIX OJEXKI: 0,90-0,95 0,70-0,75 0,40-0,45 15 14 12
0,85-0,89 0,65-0,69 0,35-0,39 30 | 28 25
0,80-0,84 0,60-0,64 0,30-0,34 45 | 42 37
Y coBepIICHCTBOBAHHBIH meHee 0,80 meHee 0,60 menee 0,30 | 58 | 52 48
JUTSE 00JIerYE€HHBIX OJ1CH !
Ha Bsizkom Outyme 6oiee 0,80 ooiee 0,70 | 6omnee 0,40 0 0 0
0,75-0,80 0,60-0,70 | 0,3-0,4 17 | 16 14
Menee 0,75 meree 0,60 | menee 0,30 29 | 25 20
Ha sxuakom Outyme ooxee 0,75 6osee 0,65 | 6oimee 0,40 | 0 0 0
0,7-0,75 0,55-0,65 | 0,30-0,40 16 | 14 11
meree 0,70 meree 0,55 | menee 0,30 29 | 25 20
Tabmuma 15
Beanunna kodpdunmnenra K,
Tun nokpeitug | WHTEHCUBHOCTH TonmmAaa mecyaHoro ciaos, M
JIBHIKEHIIS, Bonee 0,50 | 0,45 | 0,35
IPUBEIEHHAS K OO0111as TOMIINHA MOJOTHA HaJ IE€CYaHbIM CIIOEM, M
narpyske SOkH | 0,35 | 0,30 | 0,25 | 0,20 | 0,30 | 0,25 | 0,20 | 0,25 | 0,20
Ha Koxeco, 3navenue koddduruenta Ky
aBT/CYyT
YcoBepieHcT- 50 1 1,09 | 1,45 | 1,63 1 1,22 | 1,40 1 1
BOBaHHBIE 100 1 1 1,40 | 1,48 1 1,12 | 1,27 1 1
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KanuTaJbHble 300 1 1 1,23 | 1,30 1 1 1,12 1 1
500 1 1 1,18 | 1,22 1 1 1,06 1 1
1000 1 1 1,10 | 1,14 1 1 1 1 1
3000 1 1 1 1 1 1 1 1 1
5000 1 1 1 1 1 1 1 1 1
YcoBepieHcT- 30 1 1,20 | 1,68 | 2,10 1 148 | 1,72 1 1,18
BOBAHHEIC 50 1 1,10 | 1,55 | 1,80 1 1,28 | 1,45 1 1,03
001erYéHHbIE 100 1 1 1,45 | 1,60 1 1,18 | 1,32 1 1
Ha BSI3KOM 300 1 1 1,27 | 1,38 1 1 1,14 1 1
outyme 500 1 1 1,07 | 1,22 1 1 1,02 1 1
To xe Ha 30 1 1,27 | 1,90 | 2,15 1 1,47 | 1,60 1 1,27
KHKOM 50 1 1,17 | 1,78 | 1,95 1 1,35 | 1,67 1 1,17
ouTyme 100 1 1,09 | 1,64 | 1,75 1 1,23 | 1,36 1 1,09
300 1 1 1,37 | 1,50 1 1,03 | 1,14 1 1
ITpumeuanus:
1. ITpn Tonmmue necuanoro cios 0,30M u menee K =1 Bo Bcex cinydasx.
2. [Ipu pacueTHOI HHTEHCUBHOCTH JABHXEHUS O0jiee YKa3aHHON B TAOJIMIIE CIEAYyET
NpuHUMaTh Te 3HaYeHUs K, 4To yKa3aHbl B Ta0J.* 15 115 HauOobIel MHTEHCUBHOCTH.
Tabmuma 16

Beanuuna kod¢pduumenra K,, 1451 1ByXCJI0IHOr0 ac(haibT00eTOHHOI 0
NOKPBITHS C HUKHUM CJI0EM M3 KPYITHO3EPHHUCTOM CMeCH

WHTEHCHBHOCTH IBUKCHHUS, OTHOCHTEJbHAS TOJIIMHA JBYXCIOWHOTO MOKPBITH S
puUBeIEHHAS K Harpy3Ke 0,2 0,3 0,4
50 xH Ha xoneco, aBT/CyT
Mapka acdanprobeToHa
1,11 Il 111 I 11l Il
100 1 1 1 1 1 1
200 1.04 1 1 1 1 1
300 1.06 1.06 1 1 1 1
500 1.11 1.12 1 1 1 1
700 1.16 (™) 1.07 ™) 1 ™
1000 1.2 (™) 1.15 ™) 1 ™
2000 (*) (*) 1.23 (*) 1 (*)
3000 ™ ™ 1.29 ™ 1.06 ™
5000 *) *) (*) *) 115 | (%)
[Ipumeuanue.

3Hak (*) o003HayaeT, 4TO MPH TAHHONH MHTEHCUBHOCTH JIBM)KEHUSI COOTBETCTBYIOIIIAS TOJIIIMHA
cios acanbrodeToHa He obecrednBaeT ero Heooxonumoi npounocty. [1pu onpenenenun Eqp
no ¢popmyse (13) B pacuer BBOAAT oAHy U3 nonpasok: K, mmu K, npu kotopoii BenmuuuHa E.p
npuoOpeTaer OoJIblIee 3HAUCHHUE
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IIpakTn4ueckoe 3ansitue Ned

Od¢opmieHne TeXHUYECKON JOKYMEHTAIIMH COOTBETCTBUS (PM3UYECKUX U
MeXaHUYeCKHX XaPAKTEPUCTUK CTPOUTEIbHBIX MATEPUATOB TPEOOBAHUSIM
NMPOEKTA U HOPMATHBHBIX IOKYMEHTOB

OLEHKA POBHOCTHU IMOKPBITUSA MOCTOBOI'O ITOJIOTHA
CocTosiHHE TOKPHITHI MOCTOBOT'O MOJIOTHA TIO POBHOCTH OLICHUBACTCS
k03 dunmenTom. posoctu K, .

S
Kp=g 3)

baxr

r1e S, o, - IPeIeIbHO AOMYCTUMOE 3HAUCHNE COCTOSIHUS TIOKPBITHI TT0 POBHOCTH,
orpeensemMoe o tadi. 9;

Sgaxr - GaKTHYECKOE 3HAYEHUE NIOKA3ATENA POBHOCTH IOKPBITUS; B JAHHOM
KypcoBoii paboTe GakTHIEeCKOe 3HAYCHHE POBHOCTH MOKPBITHS OTPEICIIICTCS 110
Ta0JI. 5 B 3aBUCHUMOCTH OT BapyaHTa 3a/1aHu.

Tabnuua 9
J_—[OHYCTI/IMBIG ITOKa3aTCJIM pOBHOCTHU HOKpBITI/Iﬁ
I'pynna | HTEHCUBH [IpenenbHO 10MTyCTUMOE COCTOSIHUE MOKPBITHS Spon 110
J0pOr B OCTh POBHOCTH
COOTBETCT | JIBHMIKCHUS, [Taka3zarens poBHOCTH, Yucno npocseToB nof 3-
BUU C [2] aBT/CyT CM/KM METPOBOH PEHNKOIA,
ITo mpubopy ITo IPEBBIIAIINX YKAa3aHHBIE
ITKPC-2 TOYKOMEPY B CHulI 3.06.03-85,%
A 3000 660 120 7
b 1000 — 3000 860 170 9
B 1000 1200 265 14
- 7000 540 100 6
IIpumeganue.

J171 MOCTOBBIX COOPYKEHMI C MHTEHCUBHOCTBIO JBMXkeHUsI 6osiee 7000 aBT/cyT HOPMATUBbI
JIaHBI B COOTBETCTBUH C [1].

B coorBerctBuy ¢ [1] npu xosdpunuente popaoctr K, > 1 HazHagaroTca paboThl
0 COAEPKaHUI0 MOCTOBOro coopyxkenus npu K,<| - peMoHTHbIE paGOTBI.

IIpakTuyeckoe 3ansaTue NeS

OdopmiieHne aKTOB MPUEMKH HA CKPBITbIe Pad0ThI.

OLIEHKA CHEINHBIX KAYECTB [NIOKPBITUA MOCTOBOI'O
INOJIOTHA
CuenHbple KauecTBa MOKPHITUN OIICHUBAIOTCA KOI(PPUITHEHTOM
K., onpenensiembim 1o gpopmyiie
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P ron

rae Q4 - GaxTHyecknit KO3POUIMEHT IPOAOIBLHOIO CLEIUIEHHS; B KypCOBOM
pabote onpenensercs mo Tadu. 1 B 3aBUCUMOCTH OT BapUaHTa
3aJlaHus;
(P on - IOMYCTUMOE 3HaUCHUE KOA(DPUIIMEHTA CLICTUICHUS 10 YCIOBUIO
0€30MMaCHOCTHU JBUKEHUS; B COOTBETCTBUU C [2] AOMYCTUMBIA KO3(DPUITUEHT
CLETUICHHUS (O, paBeH 0,3 nmpu usmepennu ero npudopom [IKPC-2V ¢ mmnoi
6e3 pucynka nporekropa u 0,4 nmpu uzmepenuu npudopom [IKPC-2V ¢ mmuo#H,
MMEIOILIEN PUCYHOK ITPOTEKTOPA.

IIpakTuyeckoe 3ansitue Ne7

AHaJIN3 OTCTYIUIEHHH OT YTBEP:KIEHHOI 0 MPOEKTA U 1eiiCTBYIOIIUX
HOPMATHUBHBIX TOKYMEHTOB

OIIEHKA YPOBHA 3AI'PY3KH MOCTOBOI'O COOPYKXEHUA
JABUWKEHUEM
DaKTUYECKHUI YPOBEHB 3arpy3KH MOCTOBOTO COOPYXEHHUS IBHXKEHUEM Z
OIpEAEIIAETCS KaK OTHOIIEHNE (DAKTUYECKON MHTEHCUBHOCTH N, aBT/CYT,
MPUBEACHHOMN K JIETKOBOMY aBTOMOOMIIIO, K MPOITYCKHOM criocoOHocTH P,

aBT/CyT, T. €.:
N
Z=— 2
P @)

MCXOJIHbIE TaHHBIE JUI OnpezesieHus: (PakKTUYECKOro YPOBHS 3arpy3Kd MOCTOBOTO
COOpYXEHUs MPUBEAEHBI B Ta0. 1. JlomycTrMble YpOBHH 3arpy3Kd MOCTOBOIO
COOPYXEHUS MTPUBEACHBI B Ta0I. 8.

Tabmuna 8
YpoBHH 3arpy3KH MOCTOBOTO COOPYKCHUS

XapakTeprucTUKa y4acTKOB MOCTa JlomyCTUMBII YpOBEHB 3arpy3KH MOCTa

[Tomxbe3npl kK adporopTam, 0,5
YKEIe3HOAOPOKHBIM CTAHIUSAM, MOPCKUM
Y PEYHBIM ITpUYaIaM U MPUCTAHIM
(1A,IB,11)

Bueropojckue marucrpanu (1oporu 0,6
kateropuu 1A)
Bbesnbl B ropona, 00xoabl ¥ KojblieBeie | 0,65
ACTaKaIbl BOKPYT OOJBIINX TOPOIOB
(moporu kareropuwii IB, I1, 111)
ABromobmnbHble oporu Il u I1uit 0,7
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IIpakTuyeckoe 3ansiTue Ne§

CocraBJiienue 1e()eKTHOI BEJOMOCTH HA KeJIe300eTOHHbIE KOHCTPYKIMHU
HHKEHEPHOI 0 COOPYKEHMUSI.

OIEHKA BE3OITACHOCTH MOCTOBOI'O COOPYXEHUA
be3onacHOCTh MOCTOBOTO COOPYKEHUS OLIEHUBAETCS 110 HECKOIBKUM
nokaszaTessiM: Ko3(h(pUIMeHTy MpoucIIecTBUN (MM OTHOCUTENILHOM
aBapuitHOCTH ), K03 dunnenty 6ezonacHoctu Kg H K03 duIineHTy aBapuitHOCTH
K, (17151 y9aCTKOB MOCTOBBIX COOPY>KE€HUI B pABHUHHOW U XOJIMHUCTOM
MECTHOCTH). 17151 MOCTOBBIX COOPYKEHHI, MPOXOASIINX B TOPHONH MECTHOCTH,
0€30MMacCHOCTh OIIEHMBAETCS MO pa3HUIle KO3PPHUIIMEHTOB aBApPUIHOCTH Ha
cocequux ydyactkax C ykimonamu 6omnee 50%, a paguyc meree 300 m.

B nanHo# KypcoBoii paboTe 6€30MacHOCTh OLIEHUBAETCS IO UTOTOBOMY
kod(punnenty apapuitHoct K,. UToroBeiM k03¢ HUIIMEHTOM aBapuiiHOCTH
Ha3bIBAETCS NMPOU3BEICHUE YACTHBIX KOI(PPUIIMEHTOB aBapUITHOCTH,
YUUTBHIBAIOIINX BIUSHUE NOCTOSHHBIX TAPaMETPOB MOCTOBOI'O COOPYKEHH S
(371EMEHTOB IUT1aHa, TPOQPUIISL), IEPEMEHHBIX (CE30HHBIX), a TAKKE BPEMEHHBIX
(KpaTKOBPEMEHHBIX) MapaMETPOB: CLUEMHBIX KAU€CTB U POBHOCTH MOKPBITHSI,
(aKTHYECKH UCTOIB3YEMOM IIUPUHBI MPOE3KEN YaCTH, U3MEHSIIOIINXCS B
TE€YEHUE Tofa MO/ BO3AECHCTBUEM TPAHCIIOPTHBIX CPEACTB, CE30HHBIX U
BPEMEHHBIX KOJIEOAHUI METEOPOJIOTHYECKHUX YCIIOBUN. ICXOHbIE TaHHbBIE IS
OTIpeICNICHUs] UTOTOBOT'0 KOd(PpHUIlMeHTa aBapuitHOCTH MPUBEICHBI B TA0I. 1.
JIOMTYCTUMBbIE 3HAUEHUS UTOTOBBIX KO3()(PUIIMEHTOB aBapUMHOCTH MPUBEICHBI B
Tabn. 7.

Tabmuma 7

[TapameTpsl CreneHb OMaCHOCTH Y4aCTKOB MOCTOBBIX COOPYXEHUMU
He onacubiit MajtoormacHBIN OnacHbIi Ouenn
OIIaCHBIN

K ns 0-10 10-20 20-40 40
Y4aCTKOB
PaBHUHHOH U
XOJIMH CTOM
MECTHOCTH

Pa3uuma B
ko3 (hurmeH-
tax K, 20 20-40 40 -100 100
COCEITHUX
y4acTKOB (715t
TOPHOU
MECTHOCTH), %o
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Ha yyacTkax MOCTOBBIX COOPYXEHUI B pABHHHHOM M XOJIMHUCTONW MecTHOCTH ¢ K,
>20, a TaK)K€ HA y4aCTKaX MOCTOBBIX COOPYKEHUN B TOPHON MECTHOCTH C
pasuuiieit K, Mmexny cocennumu ydactkamu oosee 40% HeoOXoaumMo
BBINOJIHEHUE Pa0OT 110 MOBBILLIEHUIO Oe30macHoCcTU ABMKeHUs. [Ipu pemonTe u
PEKOHCTPYKILIMH TAKUE YYACTKHU MOJIEkKAT NEPECTPOMKE B EPBYIO ouepeanb. [lpu
3HaueHuax K,<20 BBIMOIHAIOTCS pabOTHI MO COJAEP>KAaHUIO MOCTOBOTO
COOPYXKEHUS.

IIpakTuyeckoe 3ansiTue Ne9
BoisiBiieHue n1eeKTOB B KOHCTPYKIIUSIX HHKEHEPHOT O COOPYKEHMSI

BU3YAJIbBHASA OINIEHKA COCTOSIHUSA MOCTOBOI'O ITOJIOTHA
Bu3yanbHas orieHKa COCTOSTHUS MOCTOBOT'O COOPY)KCHHS TTO3BOJISICT TOJYUUTh
MpeIBapUTEIHHYIO HH()OPMAIIHIO O IPOYHOCTH MOCTOBOT'O COOPYIKEHUS U
BBISIBUTH YYACTKH JIJIS IPOBEICHHMS ICTATbHON HHCTPYMEHTAJILHOMN OIICHKHU B
COOTBETCTBUHU C METOJMKOM [3] yIUTBIBArOTCS AShEKTHl MOCTOBOTO IOJIOTHA,
CBSI3aHHBIE, C HEJJOCTATOUYHON MPOYHOCThIO(HECYIEH CITOCOOHOCTRIO) MOCTOBOTO
MOJIOTHA: TPEUTUHBI (OTAEJIbHBIC, PEIKHE U YaCThI€ ), CETKA TPEIIUH, KOJEHHOCTD,
MIPOCAIKHU, TTPOTIOMBI.

CocTosiHFE MOCTOBOTO TIOJIOTHA B 3aBUCIMOCTH OT BHJa M KOJIMYECTBA e(hEeKTOB
OLICHMBAeTCs B Oaax B cOOTBETCTBUHU ¢ Tabu. 10. B ciyuae Hanuuus Ha ydacTke
MOCTOBOT'O COOPY>KCHHSI HECKOIBKUX: BUOB I€(PEKTOB OaJLT HA3HAYACTCS 10
nedekTy, garoniemMy Hanbdoee HU3K0e ero 3Hauenrne. Ha MocToBoM coopykeHuH,
WM Ha €T0 YYaCTKe BBIUHCISIOT CPeaHUil 6ayut mo ¢hopmysie

' B.L.
_JZ_;‘ ! J:]51-L1+B2-L2+...+]311-Ln

BCP_ n
Zle L1 +L2+..L3
j=

: ()

rae b - 6anm1 Ha 4yacTHOM ydJacTke j;
L, - MpOTS>KEHHOCTh YacTOr0 y4acTKa.
[To BenmnuuHe cpemHero Oaia onpeaenseTcs meIecoo0pa3HOCTh
MHCTPYMEHTAJILHOU OLICHKHU ITPOYHOCTH HA MOCTOBOM COOPYXKE€HUHU, WA Ha €ro
y4acCTKe:!

aus popor | kareropun npu b,<3,5;

aus popor |l xareropun npu b.,<3,0;

ais popor 1II-1V kareropuit npu b.,<2,5.
HcxonHble JaHHBIE 110 BapUaHTaM 3aJJaHUui ISl BU3YAJIbHOM OLIEHKA MOCTOBOTO
MOJIOTHA MPUBEICHBI B Ta0JI. 2.
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Tab6aua 10

Ne CocrosiHMEe MOKPBITUSA U XapaKTeP MOBPEXKIECHUS OneHka B
III. Oamiax
1. be3 nedexToB u oTeNbHBIE TPEIMHBI HA paccTosiHUY OoJiee 40m 5
OtaenbHbIE TpeMHbI Ha pacctosHuu 20-40 M Mexy
TPEIIMHAMHA 4.8-5
To xxe Ha paccrostHun 10-20M 45-48
2. Penxue TpenmMHbI Ha PACCTOSHUU MEXKIY COCEITHUMU
TpeuHamu 8-10m 4-45
To xe 6-8Mm 3,84
To xe 4-6 m 3,5-3,8
3. YacTeie TPEIMHBI HA PACCTOSHIH MEXIY COCETHUMU
TpemuHamMu 3-4M 3-3,5
Toxe 2-3 M 2,8-3
Toxe 1-2m 2,5-2.8
4, CeTtka TpelyH Ipu OTHOCUTEIBHOMN TIJIOMIAIH, 3aHUMAaEMOU
cerkoi, MmeHee 30 % 2-2,5
To ke 30-60% 1,8-2
To ke 60-90% 15-1,8
5. KosnelinocTs npu cpenneii riryOnHe Kosneit 5 MM 1,8-2
To xe 5-10 Mmm 1,5-1,8
To xxe >10 mMm 1-15
6. ITpocaaky Ip¥ OTHOCHUTENBHOMU ILIoIIa M npocanok 20% 1-15
To xe 20-50% 0,8-1
To xe >50% 0,5-0,8
7. IIposnoMbl TOpOKHOW OJIEKABI TPU OTHOCUTEIHLHOM TIIOIIAH,
3aHUMaeMoii mponomamu, 10% 1-1,5
To e 10-30% 0,8-1
To xe >30% 0,5-0,8

IIpakTuyeckoe 3ansitue Ne 10

OcMOTp MeTALUINYECKHX KOHCTPYKIMA TOP0ACKOr 0 HHAKEHEPHOT 0
COOpY:KeHUsl

OLEHKA ITPOYHOCTHU AOPOXKHbBIX OJEX ]
[TpouHoCTh (HECyIIas ClIOCOOHOCTD) IKCILTYaTHPYEMBIX MOCTOBBIX MOKPBITHIA
orieHuBaeTcs KodpduurenTom npoynoct Ky, . MocToBoe nojaoTHo
OLICHUBAETCSI TI0 TPEM KPUTEPUSIM TIPOYHOCTH:
YIIPYromMy Mporu0y Mo Harpy3Koi BCe KOHCTPYKIIMA MOCTOBOTO TTOJIOTHA,
BKJIIOYAasi TPYHTOBOE OCHOBAHMUE:
E:;6LH

E

Tp.T

Kip= (6)

rae Ey - paktuueckuii oOmmiA MOTysb yIpyrocTH BCel KOHCTPYKIHH;
E.pp - TPEOYEMBIH pacuyeTHBII MOY/Ib YIIPYTOCTH BCEW KOHCTPYKIIMH;
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I10 IMMTPOYHOCTHU Ha CABUI' B I'PYHTC 3CMJIIHOI'O IIOJIOTHA U B
MAaJIOCBA3HBIX CJIOAX OCHOBAHUA:

T
K — _ non ’ 7
= (7)

rae Ty, - Tonyckaemoe HanpsKEHUE CABUTa B TPYHTE WM B MAJIOCBSA3HBIX CIIOSX
OCHOBaHUs, 00YCIIOBJICHHOE CIICTNICHUEM;
T - aKTUBHOE HANIPSIKEHHUE CABHUIA B TPYHTE UJIM MAJIOCBS3HBIX CIOSIX OCHOBaHHUS
OT aBTOMOOUITLHOM Harpy3ku ¥ COOCTBEHHOTO BECa MOCTOBOTO MOJIOTHA;

10 TIPOYHOCTH Ha PACTSKEHUE MPU M3THOE B CIIOSAX " U3 MOHOJIMTHBIX
MaTepPUaoB:

R,
Kip = (8)

rae Ry, - IpeniensHo 10IMyCTUMOE pacTATHBAIONIECE HANIPSHKEHUE MaTepralla Clios
C YYETOM YCTAJIOCTHBIX SIBJICHUM,

Gy - pacTATUBAIOLIEE HANIPSHKEHUE OT aBTOMOOMIIBHOM Harpy3KH B
paccMaTpUBacMOM CIIO€.

HHcTpymMeHTaIbHas OLEHKA [0 BTOPOMY U TPETbEMY KPUTEPHAM IPEICTABIISET
cO00i1 CIIOXKHYIO 33/1a4y, IO3TOMY SKCILUTyaTallMOHHAs OLlEHKA MPOYHOCTH
MOCTOBOI'O ITOJIOTHA ITPOU3BOAMTCS 1O NIEPBOMY KPUTEPUIO POYHOCTH
(ynpyromy nmporu0y) ¢ BBEIEHHEM MOMPABOYHbBIX KOI(PPUIIMEHTOB,
YUUTBHIBAIOIIUX YCIOBUS MPOYHOCTH MO JBYM APYTUM KPUTEPHUSIM.
HMHCTpyMEHTanbHas OLIEHKA IPOYHOCTH MOCTOBOI'O ITOJIOTHA IO YIIPYTOMY
MPOruody 3aKJI0YAETCs] B UBMEPEHUH YIPYToro nporuda Bcel KOHCTPYKIUU TO]T
Harpy3Kou U onpeaeiaeHu GakTUIecKoro 00IIero Moy yIpyrocTd Ha OCHOBE
JTAHHBIX U3MEPECHUI.

b £, Ny Puc. 1. PacuerHas cxema ucnhbi-
e TAHWH HEXECTKOH AOPOXHON
p - OREXNBE
) ~ e ) ‘

b

Y ) L

Kaneco nimno'fuﬂ
C | ) ¥ I ‘ |
C R S
I a Unouxsiy

(ourguK rperody)

Puc. 3. TNIpHHHNINANBHAA CXEMA CTATHYECKONO HArPYXKEHHA NOPOXKHBIX OAEXKI
KOJIECOM aBTOMOCWIIS



Puc. 2. lpunumnyansHas cXemMa HArpyXcHUs JIOPOXKHBIX OAEXKA XKECTKMM
LITAMIIOM -

Puc. 4, TlpuHUMnHanbHast CXeMa YCTAHOBOK AHMHAMHYECKOTO HATPYXKEHHA: a -
YCTAHOBKA C XCCTKMM INTAMNOM; 6 - YCTAHOBKA ¢ rubkum wramnom; 1 -
NOABHXHMWM rpy3; 2 - aMOPTH3aTOP; 3 - KPYT/IbiH XecTKHh wraMm; 4 - rTUOKUi
mTamn
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PacuetHas cxema UCIIBITAaHUI MTPUBEICHA Ha pUC. 1.
[IpoYHOCTHBIE UCTIBITAHUSI MOCTOBOT'O TTOJIOTHA MPOU3BOISATCA
JIBYMsSI METO/IaMU:
1. U3MepeHreM ynpyroro nporuda rmpu CTaTH4eCKoOM HarpyXE€HUU MOCTOBOTO
MOJIOTHA,;
2. U3MEpEeHUEM YIIPyroro Nporuda mpu ITMHAMHUYECKOM Harpy»XE€HUU MOCTOBOTO
MOJIOTHA.
HcnbITanus MOCTOBOTO TIOJIOTHA MPU CTATUYECKOM Harpy»KEHUH MPOU3BOAATCS
7100 ¢ UCTIOIL30BAHUEM JKECTKOTO IITaMITa, Ye€Pe3 KOTOPBIA HA MOCTOBOE
MOJIOTHO TIepeaaeTcst Harpy3ka (puc. 2), 1100 Harpy»XeHueM MOCTOBOTO MOJIOTHA
KOJIECOM I'PY30BOI'0 aBTOMOOMIISL, C U3MEPEHUEM Jiepopmaliuii o1 Harpy3Kou
(mpu Hae3ne Kojaeca aBTOMOOMIIS Ha UCTIBITHIBAEMYIO TOUKY) U 0€3 Harpy3Ku
(mocre che3na aBTOMOOWIISI € 3TOU TOYKH) (puc. 3).
Crarrnyeckue UCTIBITAaHUS C UCIIOJIb30BAHUEM KECTKOIO IITaMIIa JIatoT
BO3MOXXHOCTh CO3/1aTh JOBOJIbHA OOJIBIIYIO HArpy3Ky, a TAKXKe Mepe/laBaTh
Harpy3Ky Ha MOCTOBOE IMOJIOTHO CTYIEHSMHM, UTO TIO3BOJIET OMPEIETUTh
pa3pylIaoIly0 HArpy3Ky AJisl JaHHOW KOHCTPYKIMU. OJHAKO 3TH UCTIBITAHUS
TPYAOEMKH, TO3TOMY YaIlle UCIOJIb3YETCA MEHEE TPYIOEMKHUI METO
HArpy>KeHHsI MOCTOBOT'O TTOJIOTHA KOJIECOM I'PY30BOTI'0 aBTOMOOMIISI, OJIM3KOTO K
aBTOMOOWJIIO TPYIIIBI A;

HOPMHpOBaHHAs CTaTUYECKasi Harpy3Ka, epeaaBaeMasi KoJiecoM aBTOMOOUIIS
Ha MOCTOBOE MOJ0THO, -50 kH;.

pacyeTHbIN aAuameTp ciena apromoousiss D=0,33m.

OpHako mpu ATOM METOJIE€ IPOTrud HEJb3sl U3MEPUTH HEMOCPEICTBEHHO MO
KOJIECOM, a TAK)K€ HEJIb3s MepelaBaTh HATPY3Ky cTyneHsIMU. [Ipyu ucnpITaHusaX
MOCTOBOI'O [TOJIOTHA METO/I0M JTUHAMUYECKOTO HArpyKeHHs UCIOIb3YIOTCS
YCTAHOBKH C MAJAOIINM I'py30M (YCTAaHOBKH AMHAMHYECKOTO HArPYKEHUS);
reHepaTopbl KoyieOaHui (pa3mMuHbIe BUOPATOPHI); TaK¥Ke, TPUMEHSIETCS
Harpy>kKeHre MOCTOBOTI'O MOJIOTHA KOJIECOM JIBUXKYILETOCS aBTOMOOWJIS.

B npaxrtuke Poccurickont denepanniv, B OCHOBHOM, IPUMEHSAIOTCSA YCTAaHOBKHU
JUHAMUYECKOI0 HarpyKeHus ¢ k€cTkuM mrammnom (tuna JAMHA) u ¢ rubkum
mramioM (Hanpumep, YIH - HK). [IpunnunuansHas cxema ycTaHOBOK
JUHAMHUYECKOI0 Harpy>KeHUs IPUBEACHA HAa pUC. 4. Y CTAHOBKU JUHAMUYECKOTO
Harpy>KeHHsI UCIIOJb3YIOTCS TOJIBKO HA MOCTOBBIX IMOJIOTHAX, T. K. HE JAIOT
BO3MOXXHOCTH U3MEPSITH valry nporuda. McrpITaHuss MOCTOBOTO MOJIOTHA
KOJIECOM JIBUKYILIETOCSI aBTOMOOWJISI TPOBOSATCS PENIKO, T. K. U3MEPEHUS
mporuda mpu ToM croco0e OUYeHb CIOKHBI M aBTOMOOUIIb JTOJIKEH, ABUTATHCS CO
CKOPOCTBIO 2-5 KM/4ac, 4TO HE COOTBETCTBYET PACIPOCTPAHEHHBIM CKOPOCTSIM
JIBUJKCHUS HA TEPETOHE.
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IIpakTuyeckoe 3ansiTue Nell
Yka3zaHue OCHOBHBIX /Ie(peKTOB KOHCTPYKIMH HA 001IeM BH/l€ MH:KEHEPHOI 0 COOPY:KEeHUsI.

Hanzop BKiIIOYaeT: TOCTOSHHBIA — HAA30p, TEKYIIWE, MEPUOAUYECKHE U
CHeluaibHble OCMOTPBI(00CIeIOBaHUSI) U, TPU HEOOXOJUMOCTH, HCIBITAHHUE
coopyxeHnusi. Bce 3tu paboTel mpoBoIAT corjacHO «MHCTpYKIIMK N0 MPOBEACHUIO
ocMoTpoB MocToB U Tpy0» (BCH 4-90), unu apyrux J0KYMEHTOB, €€ 3aMEHSIOIIHX.

[lepedyeHb OCHOBHBIX pabOT MO COJEPKAHUIO COOPYKEHHH TMpEACTaBICH B
«Knaccudukanuu padoTt no copep>KaHrui0 MOCTOBBIX COOPYKEHUI.

Orta winaccudukanusa Oa3upyeTrcss Ha JEJIEHUM MOCTOBOTO COOPYXEHHUS Ha
YEThIPE €ro OCHOBHBIE YacTU (MOCTOBOE IMOJOTHO, MPOJETHOE CTPOEHHUE, OMOPhI U
OJIMOCTOBOE TMPOCTPAHCTBO, BKJIOYAs PETYJSALMOHHBIE COOPYKEHUS), Kaxias W3
KOTOPBIX, TaKXe MOAPA3ACISIETCS Ha OTHAEJIbHBIE JJIEMEHTbl YBSI3AHHBIE C
CyliecTBYOIUM «baHKOM TaHHBIX 110 MOCTOBBIM coopykeHUsIM» («MOHCTP).

PaGotel mo yxomy 3a COOpPYXEHUSMH OTHECEHBl K TpymHme, Tak
Ha3bIBAaGMBIX, HOPMATUBHBIX (00s3aTeNbHBIX) pabor, T.e. paboT, KOTOpHIC
BBITIOJIHSIIOT Ha BCEX COOPY)KEHHUSX MOCTOSHHO B Te4eHHE roja (ce3oHa). PaboTsl
HOPMATUBHOTO (00s3aTENBHOTO) COJAEP)KaHWs HANpPAaBIEHBI, MPEXKIE BCEro, Ha
HoJJepKaHUE COOPYKEHHS B YHUCTOTE, oOecrieueHue Oe30MacHOCTU JIBUKEHUS U
ABJIAIOTCSL  00sI3aTEILHBIMU HE3aBUCHUMO OT THIA W COCTOSHHUS COOPYXXEHUS U
BBITIOJIHSIIOTCSI PETYJISIPHO B COOTBETCTBUM C YCTAHOBJICHHOW MEPUOIMYHOCTHIO.

HopMmartusnbie (00s3aTenbHbIE) pa0OThl OMIAYUBAIOTCS 10 COOTBETCTBYIOIIUM
YCTaHOBJIEHHBIM HOpMaTuBaM. OmpeneseHHbI ypoBeHb TpeOOBaHUI TMO3BOJSIET B
J000€ BpPEeMS OLIEHUTh KAYECTBO BBIMOJHEHUSI HOPMATUBHBIX pabOT MO COJIEPKaHUIO
MOCTOBBIX COOPYKEHHUM.

[lepuoanuHocTh pabOT MO  YXOAY 3a MOCTOBBIMU  COOPYXEHUSIMU
onpenensiercss JSHCTBUTEIBHBIMU  YCIOBUSMHU  OKCIUTyaTalldd M COCTOSSHUEM
9JIEMEHTOB KOHCTPYKIIMM M MOXET KOjJebdaTbCsi OT €XKEIHEBHBIX pPAadOT 10
exeHenenbHbIX U pexke. CpegHue 3HAUYCHUS TMEPUOAUMYHOCTH OATUX padboT
YUHUTBIBAIOTCS TIPU ONPEICTICHUN JIEHE)KHBIX HOPMATUBOB.

PaboTs! BEIXOIINE 32 paMKH HOPMATUBHOTO (00s13aTE€ITLHOTO) COMICPIKAHMUSI, U
BBIMIOJIHSIEMbIE  MpPU  BO3HUKHOBEHUM  HEOOXOJUMOCTH B  HUX  SBJISIOTCS
JOTIOJTHUTENIbHBIMU (CBEPXHOPMATHUBHBIMH) padOTaMH MO COJEPKAHUIO MOCTOBOIO
COOpYXEHUs. YCIOBHO, ATH PAaOOTHI JENATCS Ha MpoduiiakTUdecKue padoThl U
pa6orsl T1I1P.

PaboTbl, oTHECEHHBIE K MPOPUIAKTUKE, BBITOIHAIOTCS B T€UYEHHUE BCEro CpoKa
CILY>KOBI COOPYKEHHSI C IEPUOAUYHOCTBIO 1-5 JeT.

[TnanoBo-npenynpenurensuplii pemont (III1P), B 3aBUCMMOCTH OT CTENEHU
M3HOCA DJIEMEHTOB OCYIIECTBIISIOT € MEPUOUYHOCThIO 5-10 Jer.

B cpeanem, ynenbHbIE JEHEXKHBIE 3aTpaThl HA PaOOTHI HO COJEPIKAHUIO IS
COOTBETCTBYIOILLIMX YPOBHEH BUJIOB pabOT COCTABIISIOT:

npu yxozae - 1,2-1,5%;
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npu npopunakTuke - 5-12%;
mipu I1I1P - 25-45%.

[Ipyn sTOoM HauMeHbIIME 3HAYEHHS 3aTpaT Ha yxoj, npoduiaktuxky u I[P
OTHOCSITCS K MOJIOABIM COOPYXEHUSAM (CPOK IKCIUTyaTalliu He mpesbimaet 10 jer),
o0t U3HOC KOTOpBIX cocraBisier He Oosee 10%. HauGonbiime 3aTpaThl Ha
npodunaktuky u I[P mpuxoasTcs Ha cCOOpyXeHus, HKCIUlyaTupyemble Oonee 25
JIET, U UMeroIre oomuii n3noc 25% u 6oree.

[Ipu HEOOXOAMMOCTH, TIO  OTIEIBHBIM  COOPY)KEHHUSM B  COCTaBe
«HOPMATHBHBIX» pabOT, MO COTJACOBAHUIO C 3aKa3YMKOM, MOYKET OBITh OTHECECHA
4acTh paboT mno mnpoduiIaKTUKE, Ha KOTOpbIC JIOJDKHBI OBITh YCTAHOBJICHBI
COOTBETCTBYIOIIME HOPMATHUBHI JIEHEKHBIX 3aTPaT.

PeMOHT -BOoCcCcTaHOBIIEHHE TIEPBOHAYATBHBIX TPAHCTIOPTHO-3KCILTYaTallHOHHBIX
KaueCTB COOPYKEHHs, BOCCTAHOBJIEHME HECYIUX KOHCTPYKIMH (HAa OCHOBE
W3BICKAaHUH U MPOCKTHO-CMETHOM JokyMeHTamnun) (15-30 ser).

Pexonctpykius - yJlydllleHne NepBOHAYAIbHBIX TPAHCIIOPTHO-
IKCIUTyaTallMOHHBIX Ka4eCTB COOPYXKEHHUS (Ha OCHOBE W3BICKAHWN W TPOCKTHO-
CMETHOM TOKYMEHTAINH) (MPU HEOOXOTUMOCTH).

[lepectpoiika- CTPOUTENBCTBO HOBOTO COOPY)KEHHUS B3aMEH CTaporo (mpu
HEOOXOIMMOCTH).
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Tabnuua - HasnaueHnue u coctaB paboT MO COAEPHKAHUIO MOCTOB

Bup pabor Hasnauenne CocraB pabor [lepuoanunocTh

1 2 3 4

Hanzop: O1eHKa COCTOSIHUM COOPYIKEHUsI

1. Texunueckuii yaer | HeoOxomum st onpenesneHus | Benenne TeXHUUECKOH NOKYMEHTAIUH, B PerynﬂpHo,
COCTOSTHUA u CTCIICHA H3HOCA| COCTaB KOTOpOH BXOIAT: KHHTA | He3aM €IJIMTEIIbHO
KaXIIOTO COOPY KEHUS MCKYCCTBEHHOTO COOPYXKEHHS, KapTOUKa| ocie K2KIOT0

MOCTa, aKThl OOCIEIOBAHUI, a TaKXKe
MPOEKTHAs u UCTIOJIHUTEIbHAS
JIOKYMEHTAIHs

OCMOTpa W peMOHTA

2. Ocmotp
JTHATHOCTHKA

u

BrIsiBII€HHE COCTOSIHUS COOPYIKEHHUS,
H3yUYeHHe ero paboTsl,
IUTAaHUPOBAHHUE PEMOHTOB.

BuzyanbHsle, UHCTPYMEHTAJIbHbIE
OCMOTPHI, UCCIIEJOBAHNS IPOYHOCTHBIX 1
neopMaTHBHBIX Ka9eCTB KOHCTPYKINH 1
MaTepuaIoB

Ilo HopmaTuBam

Vxon

ITonnepsxanue COOPYIKEHUI B
HaJUIEKAIEM COCTOSTHUM

OnepaTuBHOE YCTpaHEeHHE HEOOJbIINX
MOBPEKICHUIA, BIHSTFOLITAX Ha
Oe3omacHoCTh IBIKeHHA. OunCTKa Beex
JNIEMEHTOB KOHCTPYKLHH ¥ MOJXOJ0B OT
CHera, Tpsi3u, Mycopa H T.II.

PaGotel mo opranuzauuu
JIeT0X0/1a, TABOJAKOBBIX BOJI.

HpOIycKa

IlocTositHHO B TeueHHe
rojaa.

[podunaxruka

Ipenynpexnenue TOSIBJICHUS
TIOBPEXICHUN 1 Ae(hEeKTOB

IpodunakTiuka OETOHHBIX NOBEPXHOCTEH
(repmeTnzanms TPEILHH,
ruapodoOH3aIms, OKpacka).
Ipodunaxruxa MeTaJITINIeCKHX u
CTaJIeXENe300eTOHHBIX MPOJIETHBIX
CTPOCHUI (moTsKKa 60nTOB,
HeWTpanu3amus TpemmH B  Oalkax,
JIOKaJIbHASL TMOJKPacka MEeTaUIMIeCKHX
NOBEPXHOCTEH).

YcTpoiicTBO cnMBOB Ha MON(EPMEHHBIX
IUIOIAJIKaX.

3amuBKa MacTUKOH Je(OopMaIOHHEIX,
IIBOB M Jp. NMpoduiIakTHIecKue padoThI
Ha IpOEe3KeH 4acTH.

[TpoduakTrka Gacanos.

1-5 mer

[InanoBo-
NpexyNpEeAUTENbHbIN
pemoxnrt (IIITP)

IpenynpexaeHue HOBPEKCHHS
HECYIMX KOHCTPYKLH (ycTpaHeHHe
TIOSIBUBIIETOCST M3HOCA DJICMEHTOB)
10 BEJOMOCTH JIepeKTOB

PemoHT OTJIEIBHBIX AJIEMEHTOB
MOCTOBOTO TMOJIOTHA (moxpsITHS,
TPOTyapos, OrpaKIeHUI u
neopMaIOHHbIX IIBOB).
BoccranoBnenne MOBEPXHOCTH  OTOD,
IIPOJICTHBIX CTPOCHUH, PEMOHT Y3JIOB
CONpPSDKEHHS MOCTOB C  HACHIIBIO U
PeryJISIMOHHBIX COOpPY> KEHHUH.

PeMOHT cMOTPOBBIX 00YCTPOUCTB.
JloxaJbHBIN PEMOHT TUAPOU30JIALIUU.
Crutomnast OKpacka IIPOJIETHBIX
CTPOCHU.

5-10 et

PemoHT

BoccraHoBneHHe nepBOHAYaTbHBIX
TPAHCIOPTHO-3KCILTy aTallMOHHBIX
Ka4ecTB COOPYKEHHUS,
BOCCTAHOBJICHUE HECYIINX
KOHCTPYKIUH (Ha OCHOBE NMPOEKTHO-
CMETHOHN JOKyMEHTALlUN)

PeMOHT ¥ BOCCTaHOBJICHHE HECYIHX
KOHCTPYKLIMH, YCWIEHHE U  3aMeHa
JJIEMEHTOB, TEpPEKIaJKa IEePEeXOIHBIX
IUTIT, PEMOHT (3aMEHa) THAPOU3OJIIIUI
0 BCEH IUIOMLIaAN MOCTa.

10-15 ner

PexoncTpyxims

Yaydmenue MepBOHAYATIBHBIX
TPaHCTIOPTHO-3KCILTy aTAIIIOHHBIX
Ka4yecTB COOpYKeHHs (Ha OCHOBE
M3BICKAaHUH ¥ TIPOEKTHO-CMETHOM
JTIOKYMEHTAIIHH)

VYcuneHne =~ 3NEMEHTOB,  YHIUPEHHE,
HN3MEHEHHe CTaTHYECKOit CXEMBI
yBEJIMUEHHUS OAMOCTOBOr0 radapura

[Ipu HeoOxoauMocTH
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[TpoBeneHbl UCCIEOBAHUS 10 CPAaBHEHUIO PA3MYHBIX CXEM COJICpPKAHMUS.
ConocTaBIsTUCh BAPUAHTHI:

- comepxkanne 0Oe3 yxola 3a COOpYKEHHEM (10 MpEeAeNbHOTO H3HOCA C
MOCJIETYIONIEH 3aMEHOM MOCTa);

- B IIpoLiecCe COIEPKaHUS MPOBOJATCS TOJBKO PEMOHTHBIE PabOTHI (MOCT
AKCIUTyaTUpyeTcss 0e3 yxona 10 Tmpeaesia paboTOCIOCOOHOCTH DJIEMEHTOB U
COOPYKEHHUS B LIEJIOM);

- MIPOBOAUTCS TOJBKO TIAHOBO-TIPEYIPEIUTETHHBIN PEMOHT;

- MIPOBOJIUTCS TOJBKO YXOJ UITH TOJBKO TPO(MUIAKTUKA;

- OpPraHU30BaH MOCTOSHHBIN yXOJ C IEPUOANICCKHUM BHITIOTHEHUEM PEMOHTA,

- B TIpoIIecCe COJEp)KaHUs BBHIMONHAIOTCS BCE HEOOXOAWMBbIE pabOTHI IO
COJIEPKaHUIO;

- IPOBOJATCS PalOTHI MO COACPKAHUIO C TEPUOJUYECKUM PEMOHTOM WU
HIIP.

ConoctaBiieHHEe BapHaHTOB MPOBOJUIIOCH IO YIEIbHBIM IOKa3aTessiM 3aTpar
(romoBBIX), MOJYYEHHBIX KaK CyMMa BCEX 3aTpaT 3a NEePUOJ COAEPKAHUS 10 TOJHOU
3aMEHBI, JIeJICHHAsl Ha MPeAeIbHbIN CPOK ciy>kKObl. ComocTaBieHNe yAETbHBIX 3aTpaT
MOKa3ajio, 4YTO Hanbosee YKOHOMUYHBIMU CXEMaMU IKCIUTyaTal[iy SIBISIOTCS CXEMBbI,
IpelyCMaTpUBAIOLME BBINOJHEHUE PaboT MO coAep:kaHuio (yXol, MpoQuIaKTHUKa)
WM TI0 COAEPIKAHUIO C MJIAHOBO-TIPEYNPEIUTEIHHBIMHU SITU30UYECKUMU paOOTaMH.
OTtcyrcTBUE yXoAa M NMPOPUIAKTUKH TpeOyeT OoJiee KamuTalbHBIX BIOXKEHUN Ha
pEHOBaIMIO WK 0O0Jiee YacThIX PadOT MO PEMOHTY (IJIaHOBO-TIPEAYIPEIUTENbHBIN
peMOHT U peMoHT). IIpoBeneHue Bcex padOT MO COIEP)KAHUIO MOCTa C MOMEHTa
MOCTPOMKK TPUBOJUT K YBEJIUYEHHUIO JOJTOBEYHOCTH (Cpoka ciyxOb1) Ha 10 - 40
JeT. B 4aCTHOCTH MOCTOSIHHBIN yXO/I yBETUYHBACT MPEACTbHbIC CPOKU IKCILTyaTaIluU
c 30 mo 40 mer, a yxon ¢ npodunaktukoir no 70 mer. Ilpm »TomM 3aTparbl Ha
ColepKaHWe MHWHHMaJbHBIe. B TO ’k€ BpeMs OTCYTCTBHE YXOAa 3acTaBIIseT
BKJI/IBIBATh OOJIBIITUE CPEICTBA B BOCCTAHOBHUTEIBHBIC PA0OTHI MPU 3HAUYUTEITHHO
MEHBIIIEM BBIUTPHIIIE B CPOKE CITYKOBI.

IIpakTnyeckoe 3ansitue Ne 12

CocraBiienne 1edeKTHOI Be1OMOCTH HA iepeBsIHHbIE KOHCTPYKIIMA
HHKEHEPHOI 0 COOPYKEHMUSI.

TexHudyeckoMy y4eTy TMOJJieXaT BCE HCKYCCTBEHHBIE COOPY)XEHHUS Ha
aBTOMOOMJILHOM, KeJe3HOW jopore. PaboThl 1O TEXHUYECKOMY Y4YeTy BeAyTCs
mactepom. Ilo J1oroBopam K TEXHMYECKOMY YYE€Ty MOTYT MPUBJIEKATHCS
CHEIUATM3UPOBAHHBIE OpraHu3alui. B JOKYMEHThI TEXHUYECKOTO ydeTa €KETOJHO
BHOCSIT, I3BMEHEHHMSI TIO COCTOSIHMIO Ha 1 stHBaps.
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Tabnuna -CocTtaB TOKYMEHTAIIUU 110 TEXHUYECKOMY YUETY

Obnactb
JoxyMeHTanus . TIPHMEH CHHS Conepxanue
1 y 3
Kaprouka Ha Moct Ha Bce coopyxenust OO6mume cBeneHus:
(myTenpoBo) 0 MOCTE
0 IIPOJICTHBIX CTPOCHUSIX
[Tacnopt MocTa Moctel Ha  (QenepaibHBIX 00 omopax
oporax -0 PeryJsIuOHHBIX
COOPYXKEHUAX
0 IToaAXoAax
00 oxpaHe
BGILOMOCTB HaJIn4yYuga )51 -« MECTOITOJIOKECHHUEC
COOPYXKEHUS,
TEXHUYECKOTO COCTOSTHUSI MOCTOB
CpOKH u BH/IB]
1 TTyTETPOBOJIOB
PEMOHTHBIX pabor,
BBITIOJTHEHHBIX Ha COOPY)KEHHH;
TEXHUYECKas
XapaKTepUCTHKA
COOPYXKEHUS,;
OIICHKA COCTOSIHUS
COOPYKEHUS
OrtnenbHast KHUTA MOCTa Jlns MocTOB IMHOM Oosieel MecCTOIoJIoKEHHE MOCTa;

100

M  JKeJle300€TOHHBIX Hu

cranexee300eTOHHBIX

TaHHBIE O IPY30I0IbEMHOCTH;
JUTUTENbHbBIC OTpaHUYCHHU
NIBIDKCHUS, TPOMCHICCTBUSA HAa
MOCTY;
OCMOTPBI U PEMOHTHI:
MOCTOBOTO MTOJIOTHA

MPOJIETHBIX CTPOEHUI
orop

PEryJISAIMOHHBIX
COOpYXEHHI HaOII01eHus]
3a  gedpektamu  Mocta (1O
DIIEMEHTaM),
PEMOHTHI JJIEMEHTOB;
npoduiIn IpoMEpoB pycia U
MJIaHbI UX PACTIOJIOKECHHUS,
3aMe4aHusi W
pacnopsiKeHus

[0 COJCPKAHUIO U
PEMOHTY.

OOmas KkHura

Hnst

MOCTOB

MaJIbIX

n

CpeIHUX

Ha xaxxumelii MOCT
BBIIEISIETCI HECKOJIBKO

CTpaHHILl U 3aIIOJIHAOTCA OHU

aH aJ'IOF\I'/I‘-IHO pasaciiaM
OTACJIbHOM KHHUTIMMOCTA.

Jluckera st .
ABTOMATU3UPOBAHHON pabOTHI
HaKOMITBIOTEPE

Ha Bce coopyxenus

Oo6mue CBEIECHUA 0
COO KCHUAX
aHK JTAaHHBIX) U MPOr'PaMMBbl

Mo pabore COAHKOM JaHHBIX

HOKYMGHTBI O(POpMHHIOTCH B 2-X OK3CMILIpax, a KapTO4YKHU B 5 9K3CMIIIIpax.

3arnojTHeHue

AOKYMCHTAONHU  ITPOHU3BOJUTCA

MOCTOBBIM ~ MacTepOM.

[lepBb1it

9K3CMIIIAP AOKYMCHTAIMH BMECTC C 4-ms 9K3CMIIJIIpaMHU  KapTOUC€K Ha MOCTLI
IMECPCChLIIAOTCA B JOPOKHOC YIIPABIICHHC.

Kaurn 1momkHEBI

MOJIPa3ACIICHUs C OTMETKOM O IIPOCMOTPE.
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IIpakTnyeckoe 3ansaTue Nel3

CocrasJiieHue 1e(eKTHON BeAOMOCTH HA KOHCTPYKI UM HHKEHEPHOI 0
COOpY KeHHUs

TexHuueckOMy ydeTy TMOJJIeKAaT BCE€ MCKYCCTBEHHBIE COOPYKEHUS  Ha
aBTOMOOWMJIBHOM, >KelIe3HOW mopore. PaboThl MO TEXHUYECKOMY YYETy BEHAYTCS
mactepoMm. [lo pgoroBopam K TEXHMYECKOMY YYE€TYy MOTYT IMPHUBJIEKATHCA
CIICLIMATIM3UPOBAHHBIE OPraHU3alMU. B TOKYMEHTBI TEXHUYECKOIO y4eTa €XKETrOJIHO
BHOCST, U3MEHEHUSI TI0 COCTOSTHUIO Ha 1 stHBapsl.

Tabnuna -CocTtaB TOKYMEHTAIIUU 110 TEXHUYECKOMY YUETY

OO6nactpb
JloxyMeHTanus . TIPHMEH eHHS ConepxaHnue

1 2 3
Kaprouxka Ha Moct Ha Bce coopyxeHus OO01ue cBeeHus:

(myTenpoBom) - 0 MoOCTe
0 MIPOJIETHBIX CTPOCHUSIX

[Taciopt MocTta Moctel Ha  QenmepaibHbix| - 00 omopax

noporax -0 PErysyOHHBIX
COOPYIKEHHUSAX

0 IOAX0JaxX

00 oxpaHe

Benomocts HaIA4Yus n "« - MECTOITOJI0XKEHUE
COOPYKEHUS,
TEXHUYECKOTO COCTOSIHAS MOCTOB

CpOKH n BH/b]
U ITyTEIPOBO/IOB
PEMOHTHBIX pabor,

BBHITIOJTHEHHBIX HA COOPYKECHUU;
TEXHUYECKast
XapaKTepUCTHKA

COOPYKCHUS,
OLIEHKa COCTOSTHHUS]
COOPYKEHUs

OtnenbHast KHAra MOCTa Jlns MocToB IMHOM Oosieel MecTomoJoKeHHE MOCTa;
100 ™M xene300€TOHHBIX  HJIAHHBIE O I'PY30MOABEMHOCTH;
CTalieXKeNe300e TOHHBIX JUTATEITbHBIE OTpaHUYCHHS]
JIBIDKCHUS, TPOMCIICCTBUS HAa
MOCTY;

OCMOTPBI U PEMOHTBHI:

MOCTOBOTI'O MTOJIOTHA
MIPOJIETHBIX CTPOCHUN
orop

PEryIISIIUOHHBIX

COOpYXEHHUI HaOII0IeHus]

3a npedpekramm  mocta (1O
DJIEMEHTaM);

PEMOHTBI DJIEMEHTOB;

npodusm mpoMepoB pycia u

[JIaHBI KX PACTIOIOKECHUS,

3aMCYaHUus n
pacropsKeHUs
[0 COICPKAHUIO U

PEMOHTY.

OO01mas KHUTa Has Manbix W CpeAHUX  Ha  Kaablii MOCT
MOCTOB

BBIACIACTCA HCECKOJIBKO

CTPAaHHUIL U 3aIlOJHAOTCA OHU
aHaJOIr'M4YHO pa3aciam
OTACJIIbHOU KHUI'MMOCTA.
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Huckera nis . Ha Bce coopyxenus OO6mme CBEICHUS 0
ABTOMATU3UPOBAHHON pabOTHI COOPYKEHUAX

HAKOMITBIOTEPE aHK JJAHHBIX) U MPOT'PAMMBI
o pabore cOaHKOM JTaHHBIX
HOKYMGHTBI O(I)OpMJ'IHIOTC?I B 2-X OK3CMILIpax, a KapTO4YKHU B 5 9K3CMIIIIpax.
33HOJIHCHI/I€ AJOKYMCHTAaIlUH IIPOU3BOOUTCA MOCTOBBIM MacCTCPOM. HCpBBIﬁ
3K3eMHHpr I[OKYMGHT&HI/II/I BMCCTC C 4'M$I 3K3€MHH§IpaMI/I KapTO‘-ICK Ha MOCTHI
MCPCChLIIAOTCA B JOPOKHOC YIIPABJIICHHC.
Kaurun JOJDKHBI  CXKCI'OJHO IIPOCMATPUBATBLCA PYKOBOAUTCIICM  OOPOIKHOI'O

HOJIPa3/ICIICHUS] C OTMETKOM O MPOCMOTpE.

IIpakTnueckoe 3ansitue Nel4

ITon6op cocTaBa padoT MIAHOBO-NIPEAYNPEIUTETHLHOI0 PEMOHTA I'OP0JICKOT 0
HHKEHEPHOT 0 COOPY KEeHHSI

«3roToBiIeHNE KEIC300CTOHHBIX HpOJIeTHI)IXCTpOCHI/Iﬁ Ha MOCTOBOM
3aBOAC. YcTraHoBKa Ha MECTO»
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Puc. 1.1 — TexHonorum MOHTa)xa NPOJETHBIX CTPOCHUU U3
cOopHOro xeme300eToHa: @ — MOHTaX OajJoK ¢ 3emiH; 0 —
MOHTa)X 0aJ0K COCMOHTHUPOBAHHOT'O MPOJIETHOTO CTPOCHUS; B —
MOHTa)X HEpa3pe3HbIX 0aJIOK Ha MepeMearoNuXCcs MOIMOCTSIX;
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I — OPOAOJIbHAS HAJBUXKKA HEPA3PE3HOI0 MPOJIETHOTO CTPOCHUS;
I — HAaBECHOM MOHTaX; € — HAIUIABHOM MOHTaX IPOJIETHOrO
CTPOEHUSI CEKIMUSAMHU («IITUUYKAMU))

TexHOOr UM MOHTAKA MPOJETHBIX CTPOEHMIT U3 COOPHOTO
JKe1e300eToHa

o MoHTax kene300eTOHHBIX 0aJOK MPOJIETHBIX CTPOECHUN

o MoHTax Hepaspe3HbIx npoJieTHbIX cTpoennit [IPK Ha
MEPEMEILAFOIIMXCATIOAMOCTSIX

o IlpononbHas HaABUKKA HEPA3PE3HBIX MPOJIETHBIX
CTPOEHUI U3 COOPHOT0KEIe300eTOHA

« HagecHoli MOHTaX >ke71€300€TOHHBIX MPOJIETHBIX CTPOCHUM
MOCTOB OOJIBIIUXTIPOJIETOB PAMHOM 1 0al04HO—Hepa3pe3HOn
CUCTEMBI

o« Kpanbl i1 HaBEeCHOr0O MOHTaXa JKeJI€300€TOHHBIX
MIPOJIETHBIX CTPOCHUHKOPOOYATOr0 CEUCHUS

OcoOeHHOCTM  HaBEeCHOM  COOpKM  Kene300€TOHHBIX
OaJIOUHBIX MMPOJIETHBIXCTPOEHUHN HEPA3ZPE3HON CHCTEMBI

HanaBHOM MOHTa CEeKLUM Kee300€TOHHBIX MPOJIETHBIX CTPOCHUN
OCOOEHHOCTH COOpPYKEHHUSI apOYHBIX MOCTOB U MOCTOB
KOMOMHHPOBAHHOW CUCTEMBI U3 COOPHOTO kKeJe300eToHa

Texnonocuu MoHmMadca MOCMOBbIX COOPHLIX KOHCMPYKYULL
Ovbliu  OocHOBaTelbHO ocBoeHbl 3a 1950-1980 rompl, uyTO
WHUIIUAPOBAJIA TOCYAAPCTBEHHAS TOJIMTUKA, HAMpaBJIEHHAs Ha
pa3BUTHE COOPHOIO KeJIe300€TOHA.

Ha (puc. 1.1) moka3aHbl TEXHOJIOTHM MOHTAa}Ka TOPOJACKHX
MOCTOBBIX COOPY:KeHU U3 COOPHOrO Kejie300eTOHA, KOTOphIE
ceiluac UCroNb3yI0T B MPAKTUKE MOCTOCTPOCHUSL.

IIpakTHyeckoe 3ansaTue NelS

IMonGop cocTaBa paGoT MIAHOBO-NPETYNPEIUTETHHOI0 PEMOHTA HHKEHEPHOI' 0
COOpPY:KeHUsI.

Cocmag pabom no MOHmMAad;Cy Hcenez00emounvlix OaloK:

o JIOCTaBJICHHbIE Ha CTPOMIUIOMIAAKY OalKu pasrpyxaror,
THIATEIbHO  OCMAaTpuBalOT  (IpU  HAIMYUU  J1€PEKTOB
OPEICTaBISIOT — peKJaMaliid  3aBOJYy—  HM3TOTOBUTENO) U
BPEMEHHO 3aKperuisiloT Ha ckiaae (Bo m30exaHue majeHus u
MTOJIOMKH );

o Oalku  MOATOTABIMBAIOT K  MOHTaxy  (00ycTpauBaroT
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CTPOIIOBOYHBIMUTIPUCTIOCOOTICHUSIMM );

e TMOJrOTaBIMBAIOT ONOPBl K MOHT@XY OaJoOK: 00CTpauBarOT
NOJMOCTSIMH C TEPUJIbHBIM  OTPaKJI€HUEM; IOJIBEIIMBAIOT
JIECTHULIBI, 3ar0TAaBIMBAIOT 3JIEMEHTHI KpeIieHHs! OalokK U T. I1.;

o OaJIKi NMOAAIOT K MOHTAXXHOMY KpaHy (Harnpumep, 6ajIkoBO30M);

¢ YCTaHaBJIMBAIOT Ha OMOPHI, BHIBEPSIIOT MOJOKEHUE U BPEMEHHO
3aKpEIUISIOT, HAIPUMED, NEPEBIHHBIMM MOJKOCAMU;

e OKOHYATEJIbHO 3aKperuisitoT Oanku  (HampuMmep, CBapKoOu
BBIITYCKOB apMaTypbl IIJIUTHI).

CrpormoBka 0aaKu OCYIIECTBISACTCS CTPONaMK WiK TpaBepcoi (puc. 1.2).

a) 6) y

Q
3)

o
g

NI

N|D
@
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Puc. 1.2 — CrpomnoBka 6ajlok ¥ yCHUJIUSI B CTPOIOBOYHBIX JJIEMEHTaX: a —
MPUCTPOIIOBKE TPOCOM; O — TpaBepCoit

Kanar cTponma mombuparoT mo paspblBHOMY ycmimio S, . CHayama MeToJoM
BBIPE3aHHUs y3JIOB OMPEACISAIOT BEIUYHHY YCHJIHS B cTpore S. 3areM OmpeaemsioT
pa3pbIBHOE yCHine 1Mo hopmyrie

Sp =SK, Tc,

rae K — koapdurment 3amaca, 11 cTporos paBeH 6—8.

IIpyn M3BECTHOM THIIE TpOCa IO BEIMYHMHE S, ONPEACIAIOT JUaMETp CTpONa B
cooTBeTCTBUU ¢ Tabmuuei, npuseneHHo B ['OCTe Ha Tpocsl. Hampumep, ycumimio
Sp = 69,8 Tc cooTBeTCTBYET AMameTp Tpoca 39,8 M.

U3 (puc. 1.2, a) BUAHO, 4TO ycuiaue S B CTpone TeM OOJblIE, YEM MEHbILE Yrol
HAKJIOHA CTPOIa K rOpu30HTY. [I03TOMY 3TOT yros He JOJKEH ObITh MeHbIe 45°,
[Ipyn MeHbLIEM yrie HakJIOHa Ha IUIMTY OajKu mepefaeTcs: OOJbLee CKUMAIOIIEE
yCUIIHE.

JI1st mprMeHeHus1 CTPOIIOB Hy)KHa OOJIbIIasi BBICOTA MObEMA KPIOKA M 3HAYUTEIbHAS
JUIMHA CTpesbl KpaHa. TpaBepchl B BUJIE METAUIMYECKUX OajoK He TpeOyrT 3TOro.
Cxatue Ha Kele300€TOHHYI0 0aliky He IepefaeTcs, HO B CaMOi TpaBepce BO3HUKAET
u3rubaromuii MomeHT (puc. 1.2, 0). K Tomy e OHa CHWXXAeT Trpy30l0AbeMHOCTb
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KpaHa Ha BEJIMYMHY COOCTBEHHOIO BECa M yBEIWYMBAET pacxon Mmerawia. Iloaromy
JUI IPUMEHEHUSI TPaBEPChl HY?)KHO 00OCHOBaHUE

IIpakTuyeckoe 3ansaTue Nel6

CocraBJ/ieHHe TEXHOJIOTHYEeCKOM CXeMbl MPONU3BOACTBA PadoT Mo
TOPKPETHPOBAHUIO 0CTOHHBIX KOHCTPYKIIH A

- CymrHocTh MeTo/1a KilacCu(pUKaIuu

MocThl Ha ceTH XKeJE3HBIX JIOPOr, KaK YKa3bIBaJlOCh, Pa3HOOOpPa3HBI M
OTJMYAIOTCS IO TO/IaM MOCTPONKU U HOpMaM pacdeTa. B cBs3u ¢ 3TUM, a Takxke B
CHJIy TOTO, YTO TOJABIKHBIE Harpy3kd OT MOE3[0B BeCbMa Pa3HOOOpa3HbI, MpH
oOpallleHHd HX 10 MOCTaM HEW30€KHO MPUXOJIUTCA pelarb 3a7gady o
BO3MOXXHOCTH M YCJOBHSIX HMX TpOIMycka. B mpakThke 3KCIUlyaTtaliud MOCTa
HEPEJIKO BOZHUKAET HEOOXOAUMOCTDb PEIICHUS 3a/1a4d U O MPOMYCKE BBOJUMBIX B
oOpallleHre WJIM TEepPCIEeKTUBHBIX Oojee TSKENbIX Harpy3ok. PaHble Takoro
poza 3aa4M KKl pa3peliany NpsMbIM MEpepacueToM MPOJIETHBIX CTPOCHHIA
u omnop. ['py30noabeMHOCTh SBISIETCS OJHOM U3 OCHOBHBIX XapaKTEPUCTUK,
OTIPECIISAIONNX PEKUM IKCILTyaTalliid MOCTOB

[Tom pexuMoM DSKCIUTyaTalldd TOHUMAIOT BEIUYMHY U XapakTep
MOJIBMXKHOM HArpy3Kd, CKOPOCTb JIBIDKCHHS W 4acTOTy OOpallleHHs, a TakkKe
YCIIOBHSI TOPMOXKEHHUSI Ha MocCTy. [IpaBuiamMu TEXHHYECKOW OJKCIUTyaTaluu
KeNe3HbIX aopor Poccum mnpemycmaTpuBaeTcs Kiaccu(UKAIMs MOCTOB IO
rpy3onoaseMHocTH. Kiaccudukaiyio MeTajuinyecKuX MOCTOB M YCTaHOBJICHUE
peXKMMa WX JKCIUTyaTallid TPOW3BOMAAT HAa OCHOBAHWU yKa3zaHWi PykoBoacTBa
M0 OMPEICIICHUI0 TPY30MOABEMHOCTH METAJUIMYECKUX TPOJICTHBIX CTPOCHHIMA
KENEe3HOMOPOXKHBIX MocToB 1965 r. Kiaccudukanmmm mominexxar  Bce
METaJUTMYECKUE TIPOJICTHBIC CTPOCHHS, KPOME PACCUMTAHHBIX IIOJ Harpy3Ku
HOpM 1931 r., NOCKOJBKY HMX KJIAacChl H3BECTHBI IPU IMPOECKTUPOBAHHH.
[IpakTyeckn KiIacCU(PUIMPOBATH MPUXOAUTCS METALIUNYSCKUE MPOJIETHBIC
CTpOEHMS, MOCTpoeHHble Mo HopMmam 10 1907 r. BKIIOYMTENHHO, a TaKXKe
O0JIeTYeHHbIE KOHCTPYKIIUHU, 3allPOEKTUPOBAHHBIE MO OOJee MO3IHUM HOpMaM.
['py30m01BEMHOCTD JKEJIE300€TOHHBIX MOCTOB BBHUY OTCYTCTBHS O(DHUITHATILHBIX
yKa3aHUM OIIEHMBAIOT TNPSIMBIM pacueToM IO JICUCTBYIOIIMM HOpPMaMm
MPOSKTUPOBAHUS HOBBIX JKEIe300€TOHHBIX MOCTOB. B pacuerax NpUHUMAIOT
MPOYHOCTHBIE XAPAKTEPUCTUKU OETOHA MPOJIETHBIX CTPOCHUM, OINpeelsieMble,
KaK MpaBujio, Hepa3pylamimuMi MetogamMu. PykoBoacTBo 1965 r. umeet B BUILY
METOJIMKY pacdeTa IO JOMyCKAaeMbIM HaIPSHKECHUSM B CBS3H C TEM, UTO JO CHUX
MOop HE HAKOTUICHBI HEOOXOAUMBIC JaHHBIC JJIsl MEePeXo/la Ha METOJUKY pacdeTa
IO MPECITbHBIM COCTOSTHHSIM.

B cootBerctBuu ¢ TpeboBaHuAMHU «IIpaBui TEXHMUECKOW 3KCIUTyaTalluu
XKene3HbIX gopor PDy» Bce MOCTBI KeIE3HOMOPOKHON CETH KIACCUDUITUPYIOTCS
M0 TPY30MOJBEMHOCTH C ILIEIbI0 OMPEICIICHUs YCIOBUW TMPOITYCKa Pa3iIMYHbIX
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MOE3AHBIX HArpy30K M PEIIEHHS BONPOCOB OO0 YCWJICHHH, PEMOHTE WJIHU
PEKOHCTPYKIIMH HX.

B Hactosiiee Bpems pa3paboTaHa W ILIMPOKO MPUMEHSETCS €auHas
METO/IMKA pacyeTa I'py30l0ABEMHOCTH METANIMYECKUX IPOJIETHBIX CTPOCHUH,
OCHOBAaHHAs Ha NpPHUHIMUIE KIAaCCU(PUKALMU TPY30NOJABEMHOCTH IO METOAY
MPEAETbHBIX COCTOSHUM.

[IpakTryeckas peajn3anusi pacdeToB I'PY30IIOABEMHOCTH HAa OCHOBaHUH
PYKOBOJICTBA HE BCTPEUAET TPYAHOCTEN. B TO ke BpeMs u3-3a OrpaHUYECHUH IO
o0beMy B HEM oOTpaxeH psJ BOINPOCOB, OTHOCSIIMXCS K  OLICHKE
Ipy30MOABEMHOCTH MPOJIETHBIX CTPOCHHUM CO CIUIOUIHBIMU TJIAaBHBIMH OalIKaMU.
K HuM crnenyer oOTHECTUCHEAYIOIIME: YYET CTENEeHH KOPPO3UHU DIIEMEHTOB
IJIaBHBIX OAaJlOK, pacdeTbl YCWUJICHMS TJIaBHBIX OalloK MO BHUAAM TPOBEPKU HX
IPy30H0JJbEMHOCTH, PACUYEThl TIPY30MOABEMHOCTA IIOCJIE YCHJIEHUS, OLEHKa
YCTaJIOCTHOT'O pecypca.

[lenpro HacTOSAIIEr0 MOCOOUS SBISETCS MOSACHEHUE CTaTUYECKUX MPHEMOB
U pElICHU MO pa3iuyHbIM (opMaM pacyeTa I'PY30MOJAbEMHOCTH M YCUIICHUS
MPOJIETHBIX CTPOEHUM CO CIUIOIIHBIMU TJIABHBIMU OaIKaMHU.

B mocobun, rae 3To0 HEOOXOIMMO, M3IIOKEHBI HCXOAHBIC MPEANOCHUIKH
pacyeToB, MPUHSATHIE IPU ITOM JOIMYILIEHHUS, TI0Ka3aHa CBA3b PACUETHBIX (HOpMYII
C paboToil KOHCTPYKLMI MPOJIETHBIX CTPOEHUH IO BHUJAM HAIPSHKEHHOTO
cocrtosiHusA. B mocoOue BKIIOYEHBI HEOOXOIMMBbIE CIPAaBOYHBIE MAaTepUaibl, a
TaK)K€ KOHCTPYKTUBHBIE PEILEHUS, TO3BOJISIFOLINE PEIIaTh KOHKPETHBIE 331a4H.

Jns  aBTOMarM3anmuMM  PacyeToOB  TI'PY30HNOJBEMHOCTH U YCHUJICHUS
MPOJIETHBIX CTPOEHUI CO CIUIOLIHBIMU TJIABHBIMM OanKkamMu pa3paboTaHbl MAKEThI
NPUKJIAIHBIX MPOTrpaMM JJIsi UCHOJIb30BaHUS HAa MEPCOHATIBHBIX KOMIIBIOTEPAX,
BO3MOXXHOCTh MPUMEHEHHS KOTOPBIX PACCMATPUBAETCS B HACTOAIIEM MOCOOUH.

Hakonen, B mocoOuu mpHBeAeHAa METOJIMKA HKOHOMHYECKON OIEHKU
3¢ (HEKTUBHOCTH yCUIICHUS TIPOJIETHBIX CTpOoeHuH, paspadboranHas HUU mocTos.

VYyuTpiBas ~ CIOXHMBIIYIOCS ~ NPAKTUKY  MPEACTABICHUS  PACUETOB
rpyzonogbeMHoctd B cucteMax CI'C wim CHM B paBHOW CTENEHH HX
NPUMEHEHUS, AITOPUTMBI U MApaMETPbl PAaCUETOB PEATU3YIOTCA B YKa3aHHBIX
CUCTeMaxX HEMOCPEICTBEHHO ©0€3 BBEIECHHS TMEepPeBOAHBIX KO3 UIIMEHTOB.
BbykBeHHBIEOOO3HAUEHNUS U TTOSICHEHUSI K HUM JaHbl B TEKCTE MOCOOMS.

['py3onoabeMHOCTh  SIBISIETCA  OJHUM M3 CaMbIX  BaKHBIX
HKCIUTYyaTallMOHHBIX TOKa3aTesiel 3JIEMEHTOB MPOJIETHBIX CTPOCHUMN. Y YUTHIBas,
YTO MPOJIETHOE CTPOEHHUE COCTOUT M3 PA3IMYHBIX KOHCTPYKTHUBHBIX 3JEMEHTOB,
€ro TIpy30HOJbEMHOCTh B LEJIOM ONpeNesieTcs HEeCyLel CroCOOHOCThIO
Haubosee cinadoro 3JeMeHTa.

['py30n010BEMHOCTB METaNTMYE€CKUX MPOJIETHBIX CTpOEHUI
HKEJIE3HOIOPOKHBIX MOCTOB ~ ONpEAeNseTcss METOAOM KJacCHU(pHUKAUUU IO
MpeeIbHBIM COCTOSIHUSIM NIEPBOM T'PYIIIBI: HA TPOYHOCTh, YCTOWYUBOCTH (POPMBI
Y BBIHOCIIUBOCTb.

Pacuer rpy3omoabeMHOCTH BKJIIOYaeT B ce0si: KiIacCH(UKAIMIO T10
Ipy30HO0JJbEMHOCTH  NPOJETHBIX  CTPOEHUM, TMOABMXKHOIO  COCTaBa IO
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BO3JICHCTBUIO HA IPOJIETHOE CTPOCHME, OMPENCIICHUE YCIOBHUU IKCIUTyaTallUH
MOCTOB.

B coorBercTBUM ¢ TpeOOBaHUSMH BCE MOCTBHI KJIACCUPUIUPYIOT

NOTPY30MOABEMHOCTH C IEJIbI0 BBIPAOOTKU 3(PPEKTUBHBIX U OE30MACHBIX
PEKUMOB UX DKCIUTyaTallMM, PELIEHUS BOIPOCOB OO0 YCWJIEHWH, PEMOHTE WM
3aMEHE COOpyXeHuM. J1s 3KCIuTyaTupyronmxcs MOCTOB XapaKTEPHO

OosbII0e pasHooOpasue KOHCTPYKIIMI IPOJIETHBIX
CTPOEHHH, KOTOpPbIE OTJIMYAIOTCA HE TOJBKO MaTepuajiaMy, HO U TEXHUYECKHUMU
HOpPMaMH, II0 KOTOPbIM B pa3Hble TOJbl MPOEKTUPOBAIM U CTPOUIIHU

KEJIE3HOJOPOKHBIE MOCTHI. 3a MPOLIEAIINE  TOABI

AKCIUTyaTalluk TMPOU3OILIIM 3HAUUTEIbHbIE W3MEHEHUS, CBSI3aHHbBIE C
YBEJIMYEHUEM Beca IOE€3/10B, CKOPOCTU WX JIBHXKEHHS, TPY30HANPSKEHHOCTH
JUHUN, TEXHHUYECKHUM COCTOSSHUEM KOHCTPYKTHUBHBIX 3JEMEHTOB M MPOJIETHBIX
cTpoeHuil B uenoM. lIpoucxopsuiue W3MEHEHHS B YCIOBHSX OSKCILTyaTaluu
MOCTOB OO0YCJIOBIMBAIOT HEOOXOAMMOCTh pacueTra MX MO TIPy30HOJIBEMHOCTH,
OLICHKM BO3MOXXHOCTH M YCJIOBHI O€30MaCHOr0 MPONyCKa MO HUM MOE3IHBIX
Harpy3oK, CYHIECTBEHHO OTJUYAKIIMNXCA OT TeX, KOTOphIE B CBOE BpeMs
YUUTBHIBAJIUCH IPU MPOEKTUPOBAHUU.

[Ipu ompeneneHuH rpy30MOABEMHOCTH MPOJIETHBIX CTPOCHHN U
YCIOBUI HMX3KCILTyaTallil HEOOXOIUMO yYUTHIBATH:

1 KOHCTpYKIMIO TPOJETHBIX CTPOEHUM U OTJEIBHBIX UX 3JIEMEHTOB.

2 Buag u MexaHMYeCKHWE XapaKTepUCTHKH Marepuana, U3

KOTOPOTOM3TOTOBJIEHBI IPOJIETHBIE CTPOCHHUSI.

3 dwusmnyeckoe COCTOSIHUE MPOJIETHBIX CTPOSHUH, OIpenesieMoe
HAJIMYUEM BHUX MOBPEKICHUM U KOHCTPYKTUBHBIX 1€(DEKTOB.

4 KauecTBO 3aBOJICKOrO M3rOTOBJIEHHUS U MOHTaXa MPOJIETHBIX
CTPOEHMH, aTaK)Ke YCUJICHUS WJIM UX PEMOHTA.

5 [IloBeneHue NpoOIETHBIX CTPOEHUM O] HATPY3KOil.

6 PacnonoxeHue MocTa (Ha MeperoHe WK B Tpejenax CTaHIMU, Ha
OPSIMOMUITN B KPUBOM ), MTPO(UIIH U TJIaH TMOIXO/I0B.

7 Pe3ynbTaThl HCHBITAHUI HPOJIETHBIX CTPOEHUH, €CIIU OHU

IPOBOJIMIINCb.

B or1olt cBA3M anig pacdera rpy30HOJIbEMHOCTH HEOOXOIUMO H3YYUTh
TEXHUYECKYIO JIOKYMEHTAlMI0 O IMPOJIETHOM CTPOEHHUH, IPOIIECIIIEM 3Tarbl
MPOEKTHUPOBAHUSA, U3TOTOBJICHUS U COOPYXKEHHUs, a Takxke skciuryatauuu. K Heil
OTHOCSITCSl ApXUBHBIE JaHHbIE U yepTexH, «Kaprouka» mocra, «KHHMra cpegsero
Wik OOJIBILIOrO MOCTa», Marepuaiibl 00CIeAOBaHUM, a TAK)KE UCIBITAHUM, €CIu
OHM IIPOBOJUJIIUCK.

['py30lOABEMHOCTE  KaXAOrO  DJIEMEHTA  IPOJIETHOTO  CTPOCHUS
pacCUMTHIBAETCA € YYETOM TE€OMETPUUYECKHUX XapaKTEPUCTUK MOMNEPEYHBIX
CEUCHMM M MEXaHMYECKUX XapakTepHCTHK Mmetawia. llpu stom ompenensercs
MaKCHUMaJlbHasi WHTEHCUBHOCTb  BPEMEHHOW  BEPTUKAIBHOW  pPaBHOMEPHO
pacIpeleJICHHON Harpy3Ku
— JIOIyCKAaeMOW BpPEMEHHOW Harpy3Kd, KOTOpass HE BBI3bIBACT HACTYIUICHUS
NPENEIbHOrO COCTOSIHUSL NpPU HOPMAJIBHOM 3KCIUTyaTauuu MocTa. Pacuer
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IPy30M0TEMHOCTH METOJOM KIJIaCCU(PHKAIIMA COCTOUT B TOM, YTO BPEMEHHYIO
BEPTUKAIBHYIO Harpy3ky, KOTOPYIO MOT'YT O€30IacCHO BBIICPKUBATH AJIEMEHTHI
MPOJICTHOTO CTPOCHHS TPU HOPMAIBHON IKCIUTYaTallMH, BRIPAKAIOT B SIUHHUIIAX
ATAJOHHOW Harpy3kw. B kauecTBe 3TaloHHON IpHHSATa Harpyska rmo cxeme Hl
1931 roga. Yucio eauHMI] STAJIOHHONW HArpy3Kd, KOTOPOE MOXKET Oe30I1acHO
BBIEpKATh  DJIEMEHT, Ha3bIBaeTCA €ro  KJIAacCoM  T'PY30ITOTbEMHOCTH.
HaumMeHnbImuii W3 KJACCOB JJIEMEHTOB HA3bIBACTCSA KJIACCOM  IPOJIETHOTO
CTPOCHHUSI.
Kracc a;meMenTa nposjeTHoro CTpOCHIEIEIH ornpeaensercs mo Gopmyse:

Ko
kp(l+p)

rae K — momyckaemas BpeMEHHAsi PaBHOMEPHO pacIpelieiiCHHas Harpys3ka Jiis
JIAHHOTO DJIEMEHTA;
Ky — TaloHHas, SKBHBaJICHTHAsI HArpy3Ka OT ¢IMHUYHOro moe3aa 1931 r.,
IPUHAMAaeMast 110 Ta0JIMIaM TIPH TeX XKe A M 0, 9TO M Harpy3ka K;
1+u — muHamuyeckuii kodpdurment Harpy3ku HK (11 mapoBo3HoO#
TATH);

A A 27
T304
A — IJIMHA 3arpyKEHUS JTUHUU BIUSHUA.
-HcxonHplie naHHbIE
— Oo0mIMil BUJ IPOJIETHOTO CTPOEHUS J1aH Ha puc. 1.3;
— Oanka 3anpoektupoBana 1mo Hopmam 1907 roma u uzrorosnena B 1908
rogym3 TuToro sxkeiesa ([o] = 1700 kr/cm?);
— nocrosiHHas Harpy3ka P. = 1,9 1/m (coOCTBeHHBIH Bec Oamkn);
— COGJMHEHUS 3aKJICTIOYHBIC;
— TIOTIEpEeYHOe ceueHue Oalku aaHo Ha puc. 1.4;
— pacueTHas cxema OaKky U Harpy3KH Moka3aHbl Ha puc.1.5.

e —————

(=18500 mm

T10ACHbIE L20/IKU

Puc. 1.3. CneBa Ganka co CINIOIIHON CTEHKOM, ¢ KJICIMaHbIM CEUECHHEM B
cepenunel nucTa, 2 nucta, Ha KoHile 1 nmuct. CripaBa ceueHue mpoJeTHOTO
CTPOCHHS
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IIpakTnueckoe 3ansaTue Nel7

CocraBJ/ieHHe TEXHOJIOTHYECKOH CXeMbl MPON3BOJCTBA PA0OT MO PEMOHTY
MOBPEXKAEHUH NHKEHEPHOT 0 COOPYKEHUSA
Hcxonausie nanHble: MeTauimueckoe MpoJjieTHOE CTpoeHue MocTa moctpoeHo 1901
roay. Cxema npencrasicHa Ha pucynke 1. [Iponer pepmsr |, — 55,06 Mm;
UYucno Tonneneit — 12, Beicota GpepMbl
h =745 wm;
Marepuan — nutoe xene3o; Iloctosnnas Harpy3ka P = 3,6 tc/m; BpemenHnas
Harpyska g = 8,0 tc/m;
Kiacc packoca B, — H,mo BeiHOCIMBOCTH; UKCITO 3aKjIeTIOK — 8,
Kiuw = 5,4.

Ycranocte MaTepuanza — 3TO IMPOLECC IOCTENEHHOrO0 HAKOIUIEHUS B Marepualie
HOBPEXICHUH, TPUBOASIINX K pa3pyLIECHUIO.

BbIHOCIMBOCTE — CHOCOOHOCTH MaTepuana MPOTUBOCTOATh ycTanocTh. Haumbonee
4acTo pa3pylICHUs OTMEUAINCh B PACTAHYTHIX packocax (epm.

IlepBble ycTanoCTHBIE pa3pylleHHs ObUTM 3aQUKCUPOBAaHBl B KJIEMAHBIX MOCTax B
1941 r. CHavasia 370 OBUIM MOBPEXKIECHHUS B MOCTax M3 CBAPHOTO U JIUTOTO XKeje3a
noctpoiiku koHna XIXwmauama XX, a B 60-x rogax u B Ctr.3. Bcee ycranoctHbie
TPEIIMHBl BO3HUKAKOT y KPOMOK 3aKJIEMIOYHBIX OTBEPCTHM IIEPBOTrO...NTONEPEYHOrO
PSOB, CUMTAsl OT CEPEAMHBI pacKoca.

Becbma 3((heKTUBHBIM CITOCOOOM MOBBIIIEHUS BBIHOCIMBOCTH KJIEAHOTO 3JIEMEHTa
SBJISIETCSl YacTUYHasl 3aMeHa Haubosiee HalpsDKEHHBIX 3aKJIenoK (KpalHUX psiioB)
BBICOKONPOUYHbIMU OonTamu. Takoe coeAMHEHUE Ha3bIBaeTCsl CMEIIaHHbIM. B
pe3ysbTaTe TakKOM 3aMEHbl KOHLEHTpAlUs HaIpsHDKEHUH OKOJIO  3aKJICOYHBIX
OTBEPCTUH 3HAYUTEIBHO CHWXKAETCS, MW 3aMEUIIETCSl IPOLECC HAKOIUICHUS
YCTAJIOCTHBIX HampsbkeHui. MccnenoBanus nokasaind, YTO JOCTATOYHO 3aMEHUTH

3aKJICTIKH BBICOKOMIPOYHBIMHU OOJITAMU B JBYX, TPEX KPAWMHHUX PAAAX JUISI TTOBBIIICHUS
KJ1acca nJieMeHTa 1o BeIHOCIUBOCTH Ha 20-50%.
Kiacc packoca 1o BbIHOCIUBOCTH OMPEACIISIETCS:

rne K, — aTajoHHas SKBUBaJICHTHAs HAarpy3Ka JUist cXeMbl o Hopmam 1931 r.

27 27

1+ =1+
30+x 30+ 55,06

=132, 4 =5506

rie [y] — nomyckaemast Harpyska — 1,6 Tc/cm%;2 — uncio depwm;
A — TI0MIa1h TIOTIEPEYHOTO CEUCHUS; P — MMOCTOSTHHAS HATrpy3Ka;

Qp - njomans JNUMHUM BIMSHMS, COOTBETCTBYIOLIEH HArpYKEHHIO MOCTOSHHOM
Harpys3Kou;

Qy — ntomank AMHUM BIAMSHUS, COOTBETCTBYIOIIEH HAIPYKEHUIO TTOE3/10M;

r — Kod(h(PUIIMEHT TOHWKEHUS TMPOYHOCTH MaTepuanga packoca

U3-32yCTaJIOCTH.
Ko duument r aiis packpeitust 3ToM (HOpMYyIbl HAXOIUTCS 10 popMmyiie:
1

y = e = 1,0, anAHAmETr 0BApHAHTA.



rae 6 u 1 — K03 PUIMEHTHI, 3aBUCSIINE OT Mapku Metamia, 6 =0,52; o =+0,25( s
JIMTOTO JKeJie3a 10 CIIPaBOYHHKY);

B—(h()eKTUBHBIN KO3(h(UIIMEHT KOHIICHTPAIIUA HaMNps>KeHUH,

B=1,8(Tabmuma 1 CHull, npunoxenue 17);

¢ —K03(HUITMEHT aCCUMETPUH ITUKIIA;

p= "

O rnax
Ymin — MUHUMAJIbHOE HaNPSKEHUE.
Crpoum nunuto Biusgaus yeunus BB-HH (pucynok 1.7) u onpenensem
HEOOXOAUMBIE XapaKTEPUCTUKH ISl BRIYUCIICHUS K, TI0 BBIHOCUBOCTH JIJISI CSUCHUS
packoca 1o nepBoMy psily BEICOKOIIPOYHBIX OOJITOB, MOCTABICHHBIX BMECTO
3aKJIenoK. BerauciseM 3Hau€HHE T 110 PACTSHKEHUIO U TaHHBIE CBOJIMM B Ta0uity 1.3.

A Bs 37 885 B2 Bw Ear
| : 5 \ S
f ‘ \ S
| MAVERT
T e
7 (/}:KS‘,OGM /""'TiB
i \ L R=52-R,-13,43
(43 _ 1 - Q=153
— e/ A ( B3-ith
y 15,05 3 /zo, o 7
Tabnuia 1.3 - Bce pacdeThl BBINMOJHAEM B TaOJIMUHON popme
P, g OD OK P o gﬂl( A, EE & Omin, Omax, p B Y M | a Kown | K 1+p Kebin
24 24
2 2 2
/M | Tc/m cm Tc/M° | Tc/m
1 2 3 4 5 6 7 8 9 10 11 12 1314 | 15| 16 | 17 18 19 20
3,6 8,0 13,48 -2,22 48,52 -17,76 104 0,233 -0,0853 0,148 2,948 0,0502 1,8 0,87 40,0 0,1 15,35 1,602 1,313 7,25




PﬂE
2A - HalIpsDKCHUE OT MOCTOSIHHOM Harpy3KHu;

g,

‘2A - HaNpsDKEHUE OT BPEMEHHOM Harpys3KH;

A — ceuenue 4 yroskos (Oepetcs o Tabumile, mwiomank); Cymma Hanpsokenuid (8+9)
OyzeT Ymin (10);

a/40; a —mpumepHo 4 M.

BoiBoa: 3amenoir  2-x pAIOB 3aKJIENIOK  BBICOKOIIPOYHBIMU
OonTaMu, MOKa3bIBa€T, YTO KJIACC packoca yBenuuuBaercs ¢ 5,4 no 7,25 — 310
cocrasisieT 30%.

L ]

X+ + « « v ]+l + +@ Y3EA ,,_BS//
+[If + I

LISD‘IO""”’

(wn:/om)
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IIpakTuyeckoe 3ansaTue Nel8
Br100p cnmocoda peMOHTA B COOTBETCTBHH € Je()eKTaAMM KOHCTPYKIU i

- O011ee KOHCTPYKTUBHOE PEILICHHE

[Ipn mnepeycTpolcTBE CTapbIX MOCTOB MOXET BO3HUKHYTh HEOOXOJIUMOCTh
IIPUMEHEHUS ITPOJIETHBIX CTPOEHUM C IIOHWKEHHOM CTPOUTEIEHON BBICOTOM.

Mertamueckue Oano4yHble NPOJIETHBIE CTPOEHUSI CO CIUIOIIHBIMU CTEHKAMHM U
€3710i MMOHU3Y OTBEYAIOT TAKOMY TpeOOBaHUIO (AJi1 CPABHEHHUSI: MPOJIETHOE CTPOEHHUE
JUIMHOM 27 M mpHU €3/1€ MOBEpXY UMEET CTPOUTENBbHYIO BBICOTY 233 cM, a MpH €311
noHu3y — Bcero 84 cm). [lo TakoMy MOCTy MOe31 IPOXOAUT HE HaJ| TTIaBHBIMUOAIKaMuU
(no3. 1 Ha puc.l), a Mmexay Humu. [Ipoeskas yacte pacrnojyiaraeTcsi B ypOBHE HMXKHHX
MOSICOB TJIABHBIX OaJIOK.

[Ipu e3ne mnNOHM3Y HaUMEHBIIEE pPACCTOSHUE MEXIY TIJIaBHBIMU OalkaMu
orpezesnsiercss TadapuToM B CBETY MEXAY BEpXHUMU TpaHsIMU nepusl — He MeHee 4,9
M U B CBS3U C 3TUM NPUHHUMAETCS pPaBHBIM 5,6 M. BosHukaeT HE0OXOIUMOCTH
YCTpOMCTBA 0aTOYHON KIIETKH W3 MPOAOILHBIX M MOMEPEeYHBIX Oanok (1mo3. 2 u 3 Ha
puc.l). [lyrb mepegaun Harpy3kd Ha OCHOBHYIO HECYIYIO KOHCTPYKIIMIO JOBOJBHO
Oonbmiol. Harpy3ka OT NOABH)KHOTO COCTaBa MEpPENaeTcsd Ha IONEPEUYUHBI,
ONMMpAIOLIMECSs HAa MPOAOJIbHbIE OalKu, MPOJOJbHBIE OalKU MEpelaloT HArpy3Ky Ha
[OTIEpEYHbIe, a MONepedyHble — Ha IJaBHble. CBA3M MEXIy TIJIaBHBIMU OajakaMu
yJlaeTcd YCTAaHOBUTh TOJBKO B IUIOCKOCTH HI)KHUX IOACOB. B Takux ycCIoOBHUSX
3aTPYAHEHO OOecleyeHue MPOCTPAHCTBEHHOW HEU3MEHSEMOCTH M KECTKOCTH
KOHCTPYKIMH. [[ns co3maHust KECTKHX IOoJdypaM B BEPTUKAIBHOW IIJIOCKOCTH
BMECTax MPUKPEIUICHUS MONEpPEYHbIX OAJIOK K TJIaBHBIM B Mpenenax, JOMYyCKaeMBbIX
rabapuToM, YCTaHABIMBAIOTCS CHCIMAIbHBIC JUCTHI (T103. 4 Ha puc.1.8).

oy =06k 1
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Puc. 1.8 Cxema nomnepeyHoro ce4eHus MpoJICTHOTO CTPOSHUS CO CIUIONTHBIMU
CTEHKaMHU TpH e3/1¢ MoHM3y: 1 — jnaBHas Oaiika; 2 — mpojiobHas 0anka; 3— omepedHas
Oanka; 4 — JINCT JKECTKOCTH.

-KommnionoBKka HeCyIMX KOHCTPYKIIMI
Paccrossnue Mexay mnonepedyHbIMM Oankamu npuHATO 2,2 M. Pa3mepsl

BEPTUKAIBHBIX JIMCTOB MPOOJBHBIX M MOMEPEYHbIX 0aJlOK Ha3HAUYECHBI TaK, YTOOBI C
Y4€TOM TOJIIIMHBI TIOSICOB BBICOTA 3TUX 0ajok Obuta oguHakoBoil. [lonepeunas Ganka
CKOMIIOHOBaHa W3 BepTHKalbHOro jucrta 390x16 mMm u mosicoB 300x400 wmw,
npojoibHas AaHa ¢ juctoM 438x16 mMm u moscamu 300x16 mm. Bwicora Oanok
npoezxkedt yactu (mpoaoiabHbiX U3 ctaiu M16C u nmonepeunsix u3 cramu 15XCH)
orpeJiesieHa U3 yCIOBUSI IPOYHOCTH HA CPE3 MPHU TOJIIIUHE JAucTa 16 MMm.
BeprukanpHbIl JIUCT TPOAOJILHOW OalKyd TPUKPEIUIEH K IOMNEpPeYyHOor Oayke
YT OJIKAMH 200x200x12 MM. Bepxuue nosica MPOI0JIbHBIX Oanok
NEPEKPBITHIHAKIAAKON («pbIOKOI»). Y cTaHOBKAa «PbIOOK» MOBBIIIAET BHOPAIMOHHYIO
MPOYHOCTH coeuHeHusl. HuxHue mosca mpoaosibHBIX 0ajoK MEepeKphITH (HaCOHKON
POJONBHBIX cBsA3ed. [lonepeunbie Oallku MPHUKPEIUIEHbl K CTEHKAM TJIABHBIX Oalok
napHeiMu yrojikamu 125x125x12 MM — omHMM Ha 3aBOJE, a BTOPbIM — K TJIABHOUN
OaJike BBICOKOIPOYHBIMU OoJiTaMH Ha MOHTaxke. K momepeuHbiM Oankam mpuBapeHbl
TpEeYroJibHbIE (PAaCOHHBIE JIUCTHI, IIPU MOMOIIUA KOTOPHIX CO3/IaHbI KECTKUE y3JIbI.

Yronku

NPUKPEIUIEHUsS TIOCTABJIEHbI HA BCKO BBICOTY CTEHKHM T[JIaBHOM Oalku aJis
o0ecrie4eHus: MECTHOM YCTOMYMBOCTH CTE€HKM M TOBBIIMIEHUS KECTKOCTH BEPXHETO
nosica. DTOW K€ UEIM CIYKUT YroJIOK C HapyKHOM CTOpPOHBI CTeHKH. [lomumo
BEPTUKAJIBHBIX YTrOJKOB, YCTAaHOBJIEHHBIX B MECTAaX MPHUKPEIJICHUS TONEPEUHbIX
0anok, 1Isi oOecreueHus: YCTOMUMBOCTH CTEHKH TJaBHOW Oajku JOMOJHUTEIHHO
YCTaHOBIIEHBI pedpa kecTkocTu cedeHueMm 180x12 mm, mpuBapuBaeMble K CTEHKE C
JIBYX CTOpOH. IIpogonpHBIMH CBA3SMH B BHJAE PACKOCHBIX PELIETOK M3 YIOJIKOB
90x90x9 MM riaBHBIE OATKU CBSA3aHBI C MPOJOIBHBIMU OaTKaMH.

[To 3amanuio kadenpsl pacdery MOJUICKAT JIMIIb TJaBHbIE OalKéd MPOJIETHOTO
CTPOEHHUsI, a DJIEMEHTBI IPOE3KEN YaCTH 3alpPOEKTUPOBAHbI NPUMEHUTEIBHO K
TUNIOBOM KOHCTPyKIMM I 'unporpancmocra. KOHCTpyKIMsS Ipoe3Ker 4acTu MOKa3aHa
Ha puc.1.9
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IIpakTuyeckoe 3ansaTue Nel9

Pa3paborka pexoMeHIalUM 110 AaHAJIN3Y M OLICeHKe Han0oJiee XapaKTepPHBIX
ne(eKToB U MOBPeKACHUI

Jlnst ycTaHoOBIIeHHS WX (PU3WYECKOTO COCTOSHUS W TPOBEPKA COOTBETCTBUS
YCTAHOBJICHHBIM TpeOoBaHusIM. B 3agaum oOcienoBaHUsST BXOAST TaKXKe aHAINU3
YCJIOBUH pabOThl COOPYKEHHUsSI, BBISIBICHUE BO3MOXHBIX MPUYMUH TOSIBJICHUS
MMEIOIINXCS HEUCIPABHOCTEH W WX BIMSHHUE HA TPy30moabeMHOCTh. ObOcimenoBaHue
MPOM3BOAAT TEPE] MCIBITAHUEM COOPYXKEHUS, MEPE] BBOAOM €ro B IKCIUTyaTallHdI0
WJIY TIEPUOJIMYECKH BO BPEMS SKCILTyaTallUH.

O0beM o0cneqoBaHUsl 3aBUCUT OT COCTOSHUS TPOJETHBIX CTPOCHUM U OIOp
MOCTa, a TaKK€ OT HAJIMYHUS MOJHOTHI M JOCTOBEPHOCTH HMMEIOIICHCS MPOEKTHOM U
UCTIOJIHUTEIbHOU nokyMeHTanuu. OOcienoBaHusl TPOU3BOIATCS B COOTBETCTBUU C
TpeOoBanusiMU WHCTPYKIIMM TO JTIMarHOCTUKE MOCTOBBIX COOPY)KEHHIl Ha aBTOMO-
OWJIbHBIX JI0pOrax, yreepxaecHHoN denepalibHbIM JOPOKHBIM JENapTAMEHTOM.

[lo pesynpTaTam oOcieAOBaHUSA JOKEH OBITH COCTAaBIEH OTYET MO (QopMme U
COZICPKAHMIO, YKA3aHHBIX B TpeOOBaHMIX K TEXHHYECKOMY OTUETy MO 0O0CleaoBa-
HUIO W HCHBITAHUAM MOCTOBOIO COOpPYXE€HHUs Ha aBromgopore [20], yTBepKIEHHBIX
®denepanbHON aBTOMOOMIBHO-IOPOKHOM cinyx0oi PocaBrogopa P®.

IIpn oOcnenoBaHMM MOCTOB HEOOXOAUMO MPHUMEHSATH CHCTEMY OOO3HAUYECHUS WU
CyeTa 3JIEMEHTOB, NPUHATYI0 B MHCTpYKIMM IO JIMArHOCTHKE MOCTOBBIX COOpPYXKE-
HUI.

[Ipu cOope uMmeroencss JOKYMEHTAIMU CIENYeT, 0 BO3MOXHOCTH, MOIYYUTh
VICIIOJIHUTEJIbHBIE MJIM MPOEKTHBIE YEPTEKU IPOJIETHOTO CTPOEHHSI U ONOp, a TaKkKe
YCTAaHOBUTH CIICAYIOIIME IaHHbIE:

- rOJl U3rOTOBJIEHUS MTPOJIETHOIO CTPOEHUS U TOJ OCTPOMKH MOCTA;

- pacUeTHYIO Harpy3Ky, IPUHATYIO IIPA TPOEKTUPOBAHNH;

- TEXHUYECKHUE YCIOBHS MPOEKTUPOBAHUS;

- PO M KaYECTBO MAaTEPUAJIOB MPOJIETHOIO CTPOCHHSI U OIIOP.

O6CJIC,Z[OB3HI/IG IMPOJECTHOI O CTPOCHUA BKIKOYACT:

- IIPOBEPKY WJIA COCTABJICHUE YEPTEIKEU MPOJETHOTO CTPOECHUS;

- BBISIBJICHUE U 3apUCOBKY BCEX HEUCIIPABHOCTEN KOHCTPYKIIMH, UX
XapakTepa,pa3MepoB, PACIIOIOKEHUS U OLICHKY (PU3NYECKOI0 COCTOSIHUSL COOPYKEHUS
B LIEJIOM;

- ornpezeneHne (PaKTUYECKoil MPOYHOCTH OETOHA B KOHCTPYKIHUU.

[Ipy Hammyuu oONamyOOYHBIX YEPTEXKEH MPOBEPAIOTCS OCHOBHBIE pa3Mephl
IIPOJIETHOrO CTpOoeHUs W omnop. llpm oTCyTcTBHM uepTekel NPOJETHOTO CTPOEHUS
JOJDKHBI OBITh CHSITBI BCE HEOOXOIMMBIE pa3Mepbl IJisi COCTABJIEHUS ONaIyOOYHOTO
yeprexa. ApMaTypHbIe YEpTEKHU MPOBEPAIOTCS IO 3aMEPAM B MECTaxX KOPPO3UHU WIIU
OT- CYTCTBUS 3allIUTHOT'O CJIOs1 OETOHA.
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[Ipu mpoBepKe MM COCTABICHUH YEPTEKEN MPOJIETHOTO CTPOCHUS U3MEPEHHUS
IIPOU3BOJATCS CO CIENYIOLIENH TOYHOCTBIO:

no juiHe — 710 0,1 cM; nonepeunoro cedenus — 10 0,5 cm;

TMaMeTpoB cTepkHer apMatypbl — 70 0,1 M.

[Ipy OTCYTCTBHM WJIM HEAOCTATOYHOM JTOCTOBEPHOCTH YEPTEKEN ITPOJIETHOTO CTPOECHUS
YCTaHABJIMBACTCSI COOTBETCTBHE €r0 OJAHOMY M3 THUIIOBBIX MPOEKTOB WJIM MPOEKTOB
MOBTOPHOTO TIPUMEHEHUSI.

[Ipu oOcnmenoBaHMM KENE300€TOHHBIX MOCTOB JIOJDKHBI BBISIBISAITECS BCE HEHC-
NPaBHOCTH, U B MEPBYIO OYEpPEIb, CHIKAIOIIHUE TPy30MOABEMHOCTh HIIM JOJTOBEY -
HOCTb TIPOJIETHOTO CTPOCHUS:

Bce HeucnpaBHOCTM M Jpyrue JAaHHble OOCIIE€AOBAaHUSA, XapaKTepusyromue Qu-
3UYECKOE COCTOSHUE MPOJIETHOTO CTPOEHUS U OIOp, B TOM YHCJE TPELIWHBI, (PUKCH-
PYIOTCSl M1 HAHOCSTCS Ha OMaiyOOUYHbIE YEPTEKHU WM CIIEIIUATIbHBIE CXEMBI.

Kopposust apmatypbl MOKET BO3HHUKATh B MECTAaX pa3pylIeHHs 3allUTHOTO CIOS M3-3a
HEJOCTAaTOYHOM €ro TOJIIIMHBI WM BCIEACTBUE MPOHUKHOBEHUS BJIArdl Yy€pe3 TPEIIHHBI.
Koppo3ust apMarypsl MOXKET ObITh OOHapyXeHa BHU3yallbHO B MeC- Tax OOHaXEHUs
CTep)KHEH, a TaKKe MO pKaBUYMHE, BHICTYIAIOIIEH Ha TOBEPXHOCTH OeToHa. OTclioeHne
3alIUTHOTO CJ0S MOXKET OBITh YCTAHOBJIEHO MYTEM €ro MPOCTY- KUBaHUS, & TAKXKE I10
NOSIBUBIIMMCS B HEM TpELIMHAM BJAOJb apMaTypHbIX crepxHeill. Koppo3upoBanHas
apMaTypa TMOAJCKHUT 3aMepy B MeCTax €€ OOHaKEHUS M B MeCTax pa3pyIIeHUs
3alIUTHOI'O CJI0Sl — OTCJIOCHMS UM My4deHus OeToHa. J{s 3amepa aua- MeTpa CTep KeHb
JOJDKEH OBITh MPEABApPUTEILHO OYMILEH OT pPXKABUMHBL. 3aMep Jua- METpa CTepXKHs
MOJKET OBITh BBITMOJHEH MPU TOMOIIY IITAaHTCHIUPKYIIS WIA APYroro MHCTpymeHTa. Ha
yeprexax (cxemax) MOJDKHBI ObITh OTMEUYEHBI CTEP)KHU, MOPaKEH- HbIe KOPPO3UeH, U
yKa3aHbl UX (PaKTUIECKUE TUaMETPhl U PaCTIOJIOKEHHE.

IIpakTHyeckoe 3ansaTue Ne2()

CocraBiieHHe TEXHOJIOrHYeCKOI cXeMbl IPOU3BOCTBA PadoT MO0 PEMOHTY
NOBPeKICHUH NHKEHEPHOT 0 COOPYKEeHUs

[Toteps cueruiennst ¢ 6eToHOM padodeil apMaTypbl MOKET BO3ZHHKHYTH B MECTax
OTCJIOCHHS 3aIUTHOTO CiosA. K TOTEepsABIIMM CIETUIEHHE OTHOCATCS apMaTypHBIC
CTEpHU, HE UMEIOIIUE CUEIJICHUS ¢ 0ETOHOM IO BCEMY NEPUMETPY MJIIM Ha OO0JIb - mIei
yacTu mnepumerpa crepxkHs. Ha cxemMax [OMKHO OBITh YKa3aHO KOJUYECTBO U
MOJIOKEHHUE CTEP)KHEH, TOTEPSIBITUX CIICTUICHUE C OETOHOM.

Ckonbl  O€TOHA, PAKOBUHBI W YYaCTKU C HApYIIEHHOM CTPYKTypod OeToHa
(HO3ApeBaThIl OeTOH, OETOH CO ClieaMu BBIIIEIAUYUBAHUS, OCTOH C YCaJOYHBIMU
TpelrHaMu) OOHAPYKUBAIOTCA MPU OCMOTpPE WJIM NyTeM MpOCTyKuBaHus. Pacmono-
YKEHUE ITUX JIe(HEeKTOB C YKa3aHUEM MX Pa3MEpPOB MPUBOJUTCS HA YEPTEkKax (CXe- Max).

Ha ueprexkax (cxeMax) yKa3bIBalOTCS BCE TPEIUIMHBI, OOHAPY>KEHHBIE Ha OT-
KPBITBIX TOBEPXHOCTAX O€TOHA. 3aMephbl MPOU3BOASTCS B MECTax HAWOONbIICH IITH-
PUHBI TPEIIUH, C 3aMKUChI0 PE3YJIbTATOB 3aMEPOB Ha CXEMe. 3aMepbl TPEIIUH JOHKHBI
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MPOU3BOJIUTHCSI B OCHOBHOM OE€TOHE; Ha OIITYKaTYpEHHBIX MOBEPXHOCTAX CJION INTY-
KaTypKH B MECTaxX 3aMEPOB JIOJKEH OBITh CHAT.

dakTryeckas IPOYHOCTh OETOHA OINpPEENIETCS MPU O00CIEIOBAHUU TIPOJIET - HBIX
CTPOEHUM C TOMOIIBIO CKJIepoMmeTpa. sl TJIMTHBIX MPOJIETHBIX CTPOCHHI MecTa
UCIIbITAaHUsI OETOHA CJeAyeT BhIOMpATh B CEPEIMHE MpoJeTa W BOJM3U OIMOPHBIX Ce-
YEHUI, B BEPXHEWU 30HE IUIUTHI U B MECTAX COINPSIKEHUSI C TPOTYaPHBIMU KOHCOJISIMU.
[IpounocTs OeTOHA ompenesnseTcss ¢ 00eux CTOPOH MPOJETHOTO cTpoeHusd. s ped-
PUCTBIX TPOJIETHBIX CTPOEHUN Y4YaCTKU HCHBITAaHUS OCTOHA HaMEUalT B CEpeuHE
mpoJieTa Ha HWKHEH MOBEPXHOCTH IUIMTHI U Ha pedpax B BepxHeu ux yactu. Kpome
TOT'O, UCTIBITAHUIO JOJIKHBI TTOJIBEPTraThCsl YUACTKH OE€TOHA C HAPYIIEHHOM CTPYKTY- POM
(BBIILIEIAYMBAHUEM, YCAJOUYHBIMH TPEIIMHAMU U 1P.).

B Meraminueckux MOCTaX OCHOBHBIMU HEHUCHPABHOCTSIMH M TOBPEKICHUSIMU
ABIIIIOTCS: PACCTPOMCTBO 3aKJICTIOYHBIX W OONTOBBIX COENMHEHUH; YCTAJIOCTHBIC
TPEIIMHBI, KOPPO3UsI M MEXaHUYECKUE MOBPEXKACHUS. PaccTpoHCTBO 3aKJIEMOYHBIX
COCIMHEHUN sBIsIeTCS HauOoJiee pPAaCIpPOCTPAHEHHOM M MPOrpecCUpYIOUIel Heuc-
MPABHOCTHIO METALTUYECKUX MOCTOB.

['maBHas mpuyrHA PacCTPOMCTBA 3AKJICIIOK — MEXAaHWYECKAN U3HOC COEMHE- HUM,
KOTOpBIM 3aBUCHUT, TJaBHBIM 0O0pa3oM, OT BEJIMYMHBI B3aMMHBIX CYMMAapHBIX II€-
pemenieHnil (CIBUTOB) COEAMHSIEMBIX JJIEMEHTOB IO MOBEPXHOCTAM HUX KOHTAKTOB. C
BO3pAaCTaHHEM KOHIEHTpAIlMU HAIpPSHKEHUN Yy 3aKJIENOYHBIX OTBEPCTHH YyBEJIMYMBA-
€TCSl CKOPOCTh MOSIBJICHHS YCTAIOCTHBIX TPEILIHH.

PaccTpoiicTBO 3aKJIEMOYHOTO COEAUHEHUS MMPOUCXOAUT HEpaBHOMEpHO. CHa- yana
OCITA0JISIIOTCSL 3aKJICTIKM KpaHUX HauOoJiee HaNpsHKEHHBIX PSJIOB. 3aKJenoy- HbIe
COCIMHEHUSI C OIHOCPE3HBIMU 3aKJEelKaMH MpPU MPOYMX PABHBIX YCIOBHUSIX pac-
CTpauBaloTCsl ObICTpee, 4yeM JByxcpe3Hble. Cradble 3aKJIeNKh OOHAPYKHUBAIOT OCTY-
KMBaHUEM HUX MOJIOTKOM Maccod 0,2 kxr. OOHapyXeHHble ciaOble 3aKJENKU CIEAyeT
3aMEHHUTH BHICOKOITPOYHBIMHU OOJTaMHU.

Mertanmndeckue NpoJjeTHbIE CTPOCHUSI MOCTOB, JTUTEILHOE BpeMs HaXOAs- IIUeCs
B OKCIUTyaTalluu, OOBIYHO MMEIOT KOPPO3WOHHBIC TOBPEKIEHUS, KOTOPHIC yMEHBIIAIOT
IJIOIIA/Ib CEUCHUS AJIEMEHTOB U CHIKAIOT UX TPY30MO0AbEMHOCTb.
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I[TPUJIOKEHU A
I[MTPUJTOXKXEHUE 1
Tabnuma 1
Kodpdpuument npusenenust K pacuéruomy Monyaio ynpyrocru Ky, rpynr
3eMJISTHOT O I0JIOTHA — CYIeCh JIETKas

Temnepa- | TomunHa OTHOCHTENBHAS BJIAXKHOCTh I'PYHTA
Typa cIros 0,5 0,6 0,7 0,8 0,9
acdaib- acdab-
T0OCTOHA, | TOOETOHA,

o°c M

0 0,08 0,84 0,88 0,91 0,94 0,94

0,12 0,81 0,85 0,90 0,90 0,91

0,16 0,80 0,83 0,86 0,88 0,89

0,20 0,79 0,82 0,84 0,87 0,88

10 010,08 0,93 0,97 1,0 1,03 1,04

o 0,20

20 0,08 1,04 1,10 1,13 1,17 1,18

0,12 1,09 1,15 1,18 1,22 1,23

0,16 1,13 1,19 1,22 1,26 1,27

0,20 1,17 1,22 1,25 1,29 1,30

30 0,08 1,13 1,19 1,23 1,28 1,29

0,12 1,24 1,31 1,35 1,39 141

0,16 1,33 1,39 1,43 1,48 1,49

0,20 1,41 1,47 1,51 1,55 1,56

40 0,08 1,18 1,27 1,30 1,34 1,36

0,12 1,32 1,43 1,46 1,51 1,52

0,16 1,48 1,56 1,59 1,63 1,65

0,20 1,60 1,68 1,70 1,75 1,76

50 0,08 1,20 1,28 1,33 1,37 1,39

0,12 1,38 1,45 1,51 1,55 1,57

0,16 1,53 1,60 1,65 1,70 1,72

0,20 1,66 1,73 1,78 1,82 1,84

Tabmmma 2
Kodpdpuument npusenenus: K pacuéruomy Monyaio ynpyrocru K, rpynr
3eMJISTHOT' 0 TOJIOTHA — MeCOK NMbLIeBATbII

Temnepa- | TommuHa OTHOCHTEJIbHASI BJIAKHOCTh TPYHTA
Typa cI10s 0,5 0,6 0,7 0,8 0,9
acdaib- acdaJb-
TOOETOHA, | TOOETOHA,
o°c M
0 0,08 0,84 0,87 0,90 0,94 0,99
0,12 0,82 0,84 0,87 0,90 0,95
0,16 0,80 0,83 0,85 0,88 0,92
0,20 0,79 0,81 0,84 0,87 0,90
10 Ot 0,08 0,93 0,96 0,99 1,03 1,08
110 0,20
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20 0,08 1,03 1,06 1,11 1,15 1,22
0,12 1,08 1,11 1,15 1,20 1,26
0,16 1,12 1,15 1,18 1,23 1,29
0,20 1,15 1,17 1,21 1,25 1,30
30 0,08 1,15 1,19 1,23 1,29 1,37
0,12 1,26 1,30 1,35 1,40 1,48
0,16 1,35 1,39 1,43 1,49 1,56
0,20 1,42 1,46 1,50 1,55 1,62
40 0,08 1,22 1,27 1,32 1,39 1,47
0,12 1,40 1,45 1,50 1,56 1,65
0,16 1,55 1,60 1,65 1,71 1,79
0,20 1,68 1,72 1,77 1,84 1,91
50 0,08 1,28 1,32 1,38 1,44 1,53
0,12 1,50 1,55 1,61 1,68 1,77
0,16 1,69 1,77 1,80 1,87 1,96
0,20 1,86 1,91 1,96 2,04 2,12

Tabmuua 3

Kosppunment npusegenust K pac4érnomy MmoayJaro ynpyrocra Ky, rpynr

3eMJISHOI' 0 IOJIOTHA — CYIVIMHOK JIETKUM, TAXKEIbIH U IIMHA

Temnepa- | TomunHa OTHOCHTEIIBbHASI BIAKHOCTh TPYHTA
Typa cIros 0,5 0,6 0,7 0,8 0,9
acdanb- acdab-
T0OCTOHA, | TOOETOHA,

°c M

0 0,08 0,69 0,75 0,86 0,94 0,98

0,12 0,68 0,74 0,84 0,91 0,95

0,16 0,68 0,73 0,83 0,89 0,92

0,20 0,68 0,73 0,82 0,82 0,91

10 010,08 0,77 0,84 0,95 1,03 1,07

Jo0 0,20

20 0,08 0,84 0,93 1,07 1,17 1,22

0,12 0,90 0,98 1,11 1,20 1,25

0,16 0,94 1,02 1,14 1,23 1,28

0,20 0,97 1,05 1,17 1,25 1,30

30 0,08 0,94 1,04 1,20 1,31 1,38

0,12 1,04 1,15 1,30 1,41 1,48

0,16 0,13 1,23 1,38 1,49 1,55

0,20 0,21 1,30 1,45 1,55 1,61

40 0,08 1,00 1,11 1,29 1,41 1,49

0,12 1,16 1,28 1,46 1,59 1,66

0,16 1,30 1,42 1,59 1,72 1,79

0,20 1,43 1,54 1,71 1,83 1,90

50 0,08 1,04 1,16 1,35 1,47 1,55

0,12 1,24 1,37 1,56 1,69 1,77

0,16 1,42 1,55 1,74 1,87 1,96

0,20 1,58 1,70 1,90 2,03 2,11
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TabOmuna 4

Kosppunment npusegenust K pac4€THoMYy Moay o ynpyrocru Ky, rpyHr

3eMJISIHOT' O I0JIOTHA — NMECOK NbLIEBaThIN

Temnepa- | TomunHa OTHOCHTEIIBbHASI BIAKHOCTh TPYHTA
Typa cIros 0,5 0,6 0,7 0,8 0,9
acdaib- acdab-
TOOCTOHA, | TOOETOHA,
°c M
0 0,08 0,67 0,74 0,82 0,90 0,94
0,12 0,67 0,73 0,80 0,87 0,91
0,16 0,66 0,72 0,79 0,85 0,89
0,20 0,66 0,72 0,78 0,84 0,88
10 Ot 0,08 0,76 0,83 0,91 0,98 1,03
o 0,20
20 0,08 0,82 0,91 1,02 1,11 1,18
0,12 0,88 0,96 1,06 1,15 1,21
0,16 0,92 1,00 1,09 1,18 1,23
0,20 0,95 1,03 1,12 1,20 1,25
30 0,08 0,91 1,01 1,13 1,25 1,31
0,12 1,02 1,13 1,25 1,35 1,42
0,16 1,11 1,214 1,32 1,42 1,50
0,20 1,19 1,28 1,39 1,49 1,56
40 0,08 0,98 1,08 1,22 1,34 1,42
0,12 1,14 1,25 1,39 1,52 1,59
0,16 1,27 1,39 1,53 1,65 1,72
0,20 1,40 1,51 1,64 1,76 1,83
50 0,08 1,02 1,13 1,27 1,41 1,49
0,12 1,22 1,34 1,49 1,63 1,70
0,16 1,40 1,52 1,67 1,67 1,88
0,20 1,55 1,67 1,82 1,95 2,04
YucJ10 u3mMepeHui
n-1 Koapdunment HopmupoanHoro otkjioHenust t npu Ky
0,5 0,6 0,7 0,8 0,9 0,95 0,98
1 1,000 1,376 1,963 3,08 6,31 12,71 31,8
2 0,816 1,061 1,336 1,886 2,92 4,30 6,96
3 765 0,978 1,250 1,638 2,35 3,18 4,54
4 741 941 1,190 1,533 2,13 2,77 3,75
5 727 920 1,156 1,476 2,02 2,57 3,36
6 718 906 1,134 1,440 1,943 2,45 3,14
7 711 896 1,119 1,415 1,895 2,36 3,00
8 706 889 1,108 1,397 1,860 2,31 2,90
9 703 883 1,100 1,383 1,833 2,26 2,82
10 700 879 1,093 1,372 1,812 2,23 2,76
11 697 876 1,088 1,363 1,796 2,20 2,72
12 695 873 1,083 1,356 1,782 2,18 2,68
13 694 870 1,079 1,350 1,771 2,16 2,65
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14 692 868 1,076 1,345 1,761 2,14 2,62
15 691 866 1,074 1,341 1,753 2,13 2,60
16 690 865 1,071 1,37 1,746 2,12 2,58
17 689 863 1,069 1,333 1,740 2,11 2,57
18 688 862 1,067 1,330 1,734 2,10 2,55
19 688 861 1,066 1,328 1,729 2,09 2,54
20 687 860 1,064 1,325 1,725 2,09 2,53
21 686 859 1,063 1,323 1,721 2,08 2,52
22 686 858 1,061 1,321 1,717 2,07 2,51
23 685 858 1,060 1,319 1,714 2,07 2,50
24 685 857 1,059 1,318 1,711 2,06 2,49
25 684 8/56 1,058 1,316 1,708 2,06 2,48
26 684 856 1,058 1,315 1,706 2,06 2,48
27 684 855 1,057 1,314 1,703 2,05 2,47
28 683 855 1,056 1,313 1,701 2,05 2,47
29 683 854 1,055 1,311 1,699 2,04 2,46
30 683 854 1,055 1,310 1,697 2,04 2,46
40 681 851 1,050 1,303 1,684 2,02 2,42
60 679 878 1,046 1,296 1,671 2,00 2,39
120 677 845 1,041 1,89 1,658 1,980 2,36
o0 0,674 0,842 1,036 1,282 1,645 1,960 2,33
Tabmauma 6
HopmartuBHbie KO3()PUIIMEHTHI MPOYHOCTH U YPOBEHBb HAAEKHOCTU
Tun onexabl U TOKPHITUS Kareropus Kip Ky
JIOPOTH
MocTOBO€E IMOTOTHO KAIIMTAJILHOI'O THUIIA C LI, Ic, 1,0 0,95
YCOBEPILIEHCTBOBAHBIM MOKPBITHEM LIV, llc 0,94 0,90
MocTOBOE ITOJIOTHO O0JIErYeHOro THIIA C
YCOBEPIIEHCTBOBAHBIM MOKPHITHE HLIV,IVm,Ilc 0,90 | 0,85
[lepexogHbie MOCTOBBIE MOJOTHA IV, V. IIc IlIc 0,63 | 0,60
ITPUJIOXXEHUE 2
NPUMEP OLIEHKH ITPOYHOCTHA MOCTOBOI'O IOJIOTHA 110
JTAHHBIM NCHBITAHUM
NCXO/JIHBIE TAHHBIE

Kareropust noporu(mocroBoro coopyxenus) lll. Tum nokpsITus — KanuTaIbHBIN.
NuTeHcuBHOCTD MBIKEHUS, — 214 en/cyT.

HopoxHo-kmuMarndeckas 30Ha — .

Tum MECTHOCTH 110 YBIIAKHEHUIO — 2.

['pyHT 3eMJISTHOTO MOJIOTHA — CYTJIMHOK JIETKUIA.

Pacuérnas oTHOCcHUTENIbHAS BIAQXKHOCTh TPYHTA, OMpeAeIisieMasl B pe3yJibTaTe UCIBITAHUN
—-0,70.

OOmas TommmHa MocToBOro mojjorHa H=0,60m.

Tonmunaa niecuanoro ciaos — 0,30Mm.

OoOmas ToamuHa acharbTo0eTOHHBIX ¢lI0éB hys=11cMm.

Mapka acdanpToderona — .

Temneparypa acpanbToO€TOHA, U3MEPEHHAS B MPOLECCE UCTIBITAHUH, t°5=20°C.
HcnbiTanus npoBOAWIIMCH UCTIBITaTENIbHOW ycTraHOBKOM Y JIH-HK.

54



HcneiTanus npoBoausmck B 10 Toukax.
W3mepeHHbIe B poliecce UCIBITAHUIN MPOruObl B TOUKAX:
1,=1,32 Mmm=0,00132m;

1,=1,44 mm=0,00144mM;

[,=1,05 Mmm=0,00105M;

1,=1,53 MM=0,00153m;

I5=1,37 mM=0,00137m;

le=1,48 MM=0,00148m;

I-=1,98 MmM=0,00198m;

le=1,16 mm=0,00116Mm;

le=1,09 Mmm=0,00109m;

l.0=1,25 Mmm=0,00125Mm.

PACYHET
Brruncisiem nuamerp Kpyra, paBHOBEIIMKOr O OTIIEYATKY KoJjeca

D= 0,0342 |- —0,0342.|°% = 031m.
P 0,6

(Q=50 kH, naBnenue B mmuax P ,=0,6 MIIa).
OmnpenensieM (pakTHUECKUH 0OLIMH MOAYIb YIPYTOCTH MOCTOBOI'O MOJIOTHA B KaXKIOM
Touxke ;"™ 1o dopmye (9)

o P-D 0,00127Q-D 0.205
Bar® =221y = SR 0.3 = 022,

i

Ecb1°6“‘:ﬂ =155MITa ;
0.00132

0.205

0.00144
0.205

0.00105
0.205

0.00153
0.205

0.00137
0.205

0.00148
0.205

0.00198
0.205

0.00116
oou_ 0205 _

0.00109

Ey” "= =142MITa ;

E¢)306m: =195Ml1a ;

Egp”"= =134Mlla ;

By "= =150MIla ;

By "= =138MIla ;

Eyr""= =103MITa ;

Ege*®"'= =177MITa ;

E(bg
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Eg10”"= 0.205 _ 164MIla .
0.00125

OmnpenensieM Ko3(PPUIIUEHT, YIUTHIBAIOIINN CE30HHBIE U3MEHEHUSI HECYIen
CIIOCOOHOCTH I'PYHTA, JUIs JIeTKoro cyrimaka K mo ta6u.: 3 mpui. 1.

st Tonuuubl achanbTOOETOHHBIX CIIOEB, paBHOU 11 cM, ipu TemmiepaType
acanbTodeTona, papHoit 20° C, ¥ IPH OTHOCHTEIBHON BIaKHOCTH rpyHTa 0,70
xooppunment K;, rpynra 0,70 kosdpdunuent K,; pasen 1,10.

Brruucinsiem pacuetHbie pakTHuecKue o0Iue MOy YIIPYTOCTH B Kaxk10M Touke E
o0mx

o 1o Gpopmyne (10):

Egpi®®"=155-1,1 = 171 MITa;

Egpo”"™ = 142-1,1= 156 MITa;

Egps’ " =195-1,1=215 MITa;

Eppa’®™ = 134-1,1= 147 MITa;

Egps”™ = 150-1,1= 165 MITa;

Egps” " = 138-1,1= 152 MITa;

Egpr "™ = 103-1,1= 113 MITa;

Egps” " = 177-1,1= 195 MITa;

Egpo” " = 188-1,1=207 MITa;

Egpio”" = 164-1,1= 180 Mrna.

[TpouzBoaumM 00pabOTKY pe3yJIbTaTOB U3MEPEHUM:
OmnpenensieM cpeHee 3HaueHHE (PaKTUYECKOTro 00IIEro MOAYJIS YIIPYTOCTH MOCTOBOTO
TI0JIOTHA Ha 00ceyeMoM ydacTke Eg ¢,

B, pm:ZE;i? _171+156+215+147 +165+152 + 113 +195+207 +180
¢ n 10

OmnpenensieM cpeTHEKBAIPATUUECKOE OTKIOHEHHE G 10 dhopmyde (12) u koadduriuent
Bapuaiuu 1o popmyne (13). Pe3ynbrarsl BeIlUUCICHUH CBOAUM B Ta0I. 7.

=170MIIa

Tabnuua 7
PesyabTarnl H3MepeHui

OTKJIOHEHHE OT (Eg op™™ - E i)’ \/Z (B — E°)2
o=

¢:> cpemaero Eg o™ - Eqpi bep dpi %

o) n-—1 = 2
= 5 s
g, 25
s & £
o S &
am X M
1 170-171=-1 1

2 170-156=14 196

3 170-215=-45 2025

4 170-147=23 529

5 170-165=5 25

6 170-152=18 324

7 170-113=57 3249

8 170-195=-25 625

9 170-207=-37 1369

10 170-180=-10 100

10

> (E,, —E,,) =8443.
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= |39 _30,6Mna
10-1

=306 =0,18.
170

OmnpenensieM pacueTHoe 3HaYeHUEe (HaKTUUECKOT0 MO yIpyroctu o ¢opmyse (14)
EP(bp: Eq) Cp06HI (I - tV),
KoadpummenT HopMupoBaHHOTO OTKIOHEHHMS t 715 33JaHHOTO YPOBHS HAJIEKHOCTH
0,90. mo ta6n.5 npwi. 1; mia N-1=9 kospdunment t = 1,833 (ypoBeHb HAIEKHOCTU IS
nopor |l kareropuu ¢ kKanuTaabHBIM TUIIOM MOKPHITUA paBeH 0,90. B COOTBETCTBUU C
taba 6. [Ipum. 1).
CnenoBarensHo, Epy,=170- (1-1.833-0,18)=114 MIla
ITa Tabn. 11 onpenensgem TpeOyeMblii MOAYIb YHPYTOCTH MOCTOBOIO 1ON0THA B, , Ut
JMHAMHUYECKOro Harpyxenus. [Ipu npuseieHHON MHTEHCUBHOCTH IBUKEHHSA N, =214
en/cyt E, ;=247 MIla (3Hauenus E,, ; TPUHATHI 10 MHTEPIOJIALINN).
Tpebyemast poBHOCTH 110 ToTukomepy aus Il karerapuu (rp. b) MocTOB B coOOTBETCTBUA
c Tabn. 9 pasHa 170 cm/km. B 3aBucuMOCTH OT TpeOyemMoil paBHOCTH OMpeiesisieM
xoodpunment K no tabdn. 12 J{na npuseaéunoi nateHcuBHOCTH Ny, =214 en/cyr K
paseH 0,91.
Tpebyemsrit koadurment npounoctu s 11 kareropuu gopor pasex 0,94 (tad:. 6
npui. 1).
Omnpenensiem nonpaBounbie kodpdurmentsl A, K, u K, (cM. popmymy (15).
B cootBerctBuu ¢ tadn. 13 g 11 JIK3 u 2-ro Tuma MECTHOCTH MO YBIIaXKHEHUIO
THIPOTE0JIOTMYECKUE YCIOBUS JAHHOTO MOCTOBOT'O COOPYKEHHSI OTHOCATCS K
YCJIOBUSIM CPEIHEU CIOKHOCTH. [[J1 yCI0BUI CpeAHEN CIIOKHOCTH KAaIUTAIBHOTO THUIIA
MOKPBITHS TIPU 0011IeH TOIIIMHE MOCcTOBOro nojiorHa H= 0,60 M 111 iMHAaMUYeCKOoro
Harpy>eHusl ornpaBka A K MOJyJt0 yrpyroctu paBHa 0. (ta6m. 14).
B cootBerctBum ¢ Taba. 15 npu TonmuHe necyanoro ciost 0,30 M mornpaBoYHbIN
korpunment K, < pasen 1,0.
[To Tabn. 16 mpu OTHOCUTENHLHOM TOJIIMHE JIBYXCIOMHOTO MOKPBITHUSA,

h 0.11
paBHOM E)/ = 031 IS IPUBEJICHHON MHTEHCUBHOCTH N,= 214 en/cyT ko3 ddunment

K = 1,0. Takum o6pazom,
E.,p= (247 -0,94X0,91+0)-1-1=211 MIla.
OmnpenenseM KO3PGUITUEHT MPOYHOCTH MOCTOBOTO TIOJIOTHA

K,,= -0 =056
211

CJIGI[OB&TGJIBHO, Tpe6y€TC$I YCUJICHUC ITOKPBITHUA.
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