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OCHOBHBIE YCJIOBHBIE OBO3HAYEHUS
IO b mTaMna GyHaaMeHTa

coJiepKaHUe 4YacTHUI[ KpYIIHEe OIpPEIeIICHHOI0 pa3Mepa
(TOJTHBINM OCTATOK HA CUTE)

3aJI0KEHUE OTKOCA

YaCTHBIM OCTAaTOK HA CUTE
IIMPUHA TTOAOMBHI GyHIaAMEHTA
yAEIbHOE CIEIUICHHE TPYHTA
KO2(DPUIIUEHT KOMITPECCUHU

CTCTICHb HEOJHOPOAHOCTH ([0 TPaHYJIOMETPHUECKOMY
COCTaBY)

KO3 PUIMEHT KOHCOMUAAIMU NpU (QUIBTpALUU BOJbI
COOTBETCTBEHHO B TOPHU30HTAJIbHOM M BEPTUKAIBHOM
HanpaBJICHUU

AUaMCTp IITaMIla

ryOMHa 3aj]0KeHus (PyHIaMEHTa COOTBETCTBEHHO OT
YPOBHSI IUJIAHUPOBKH, OT TOBEPXHOCTH MPUPOJHOTO
penbeda u npuBeieHHas OT I10J1a IoBaja

nuametp yactul 60% u 10%

MOAYJIb feopmanin

KO3 (HUIMEHT TOPUCTOCTH

HaYaJIbHBIN KOA(G(OUIIMEHT TOPUCTOCTH
KOd(PUIIUEHT TpeHHS

Bec

yCKOpeHHEe CBOOOTHOTO MaICHUS

MOILHOCTH (TOJIIMHA) CJIOSl TPYHTA



h, — HadaibHas BbICOTa 0Opa3na

h? — MOIIHOCTH YKBUBAJICHTHOTO CIIOS TPyHTA
H, — rayOuHa cxKUMaeMoi TOJIIN;
H — TonuHa JUHEHHO-1e(hOpMHUPYEMOTO CII0s
I, — mnoka3zarenb KOHCUCTCHIIMH;
I — rpaaueHT Hanopa
I, — HauvaJgbHBIN rPaJMECHT HATIOPA
1,, — OTHOCHUTEIHHOE COJIEP)KAHNE OPTAHMYECKHUX BEIECTB
I, — 4uCIIO MIACTHYHOCTH
kow — KO3hPUIUEHT yIIIIOTHEHUS
ky — xodpdunment punpTpanuu
ks — Xx03QQUIHUEHT 3anaca yCTOMYMBOCTH
L; — copaepkaHue 4acCTHI] MEJIbU€ OTPENICTICHHOTO pa3Mepa
M — MOMEHT
| — nmHA yTH GUIBTPAINY, JIMHA TIOIOIIBEI (PyHIaMEHTa
m — MaccaTrpyHTa
m, — Maccarasa
mg; — Macca TBEPJIbIX YaCTHI]
m, — Macca BOJbI
m, — KO3)PUIMEHT OTHOCUTEILHON C)KUMAEMOCTHU
N — BepTHUKaJIbHAs HArpy3Ka
p — cpeaHee MaBJiCHHE MOJ MOAOIIBON (QyHIaMeHTa
Pxp — KPHUTHYECKOE JaBJICHHE Ha OCHOBaHHUE
Pnp — TPENENBHOE JABJICHUE HA OCHOBAHHE
P14 — JaBIEHHUE MO MOAOMIBON (yHIaMEHTa MPU Pa3BUTHH 30H
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IUTACTUYECKUX AedopMmanuii Ha riyoune z=1/4b
pPaBHOMEPHO pacrpeiesieHHasi BEpTUKaJIbHAsI Harpy3Ka

YCJIOBHOE JMHAMHUYECKOE COMPOTUBIICHUE IPYHTA
NOTPYKEHUIO 30H/a

YACIIBHOC COIIPOTHUBJICHUC I'PYHTA IO HAKOHCYHUKOM
30HJa IIPpU UCIBITAHNHA CTATHYCCKHUM 30HAUPOBAHUCM

pacyeTHOE CONMPOTUBIICHUE TPYHTa OCHOBAHUS
majicHue cToJ10a BOIbI

CTETEeHb BIAXKXHOCTH (KO3 (PHUIIMEHT BOTOHACHIIIICHHS )
BepTUKaIbHAs Aehopmanus (0caaKa)

rOpU30HTAIbHAS HArpy3Ka (cuia)

BpeMsi, TEMIIepaTypa

BpeMmsi, coOTBEeTCTBYO1IEE 90% NEPBUUHON KOHCOJIU AN
BpeMsl CTaOMIIN3alUN

0o0beM oOpasia

o0beMm rasa

00BEM TBEPBIX YACTHII

00BEM BOJIBI

CKOPOCTh (DHIIbTpALIU

IpUPOHAS BIKHOCTh

ONTUMAJIbHAS BIKHOCTh TPYHTA

BJIQXKHOCTb Ha T'PAHMUIIC IJTACTUYHOCTHU (pacKaThIBaHUS)
BJIQXKHOCTb COOTBETCTBYIOIIAS TOJIHOMY BOJIOHACKIIIEHUIO
BJIQXHOCTh Ha TPAHUIIC TEKYYECTH

['myOuna

K03 (OUIMEHT MPU pacueTe HAPsHKSHU,
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YTroJI €CTCCTBCHHOI'O OTKOCA

f — Ko3h(ULKEHT, yIUTHIBAIOLIUI OTCYTCTBHE MONEPEUHBIX
nedopmaruii B KOMIPECCUOHHOM MTPUOOpe

& — OTHOCHUTENbHas aAedopmarius
0 — KpyTu3Ha OTKOCa
Yy — YJelbHbIN BeC IpyHTa
Y4 — YJACIbHBIN BEC TPyHTa B CYyXOM COCTOSIHUU (CKEJIET
IpyHTA)
Ps — YJACJbHbIN BEC YaCTHI] TPYHTA
Ys» — YJEIbHBIN BEC IPYHTA C YYETOM B3BELIMBAIOIIETO

JICHCTBUS BOJIBI

Ysar — YJICIBHBIN BEC TPyHTA MPHU MTOJTHOM HACHIIIICHAH
Yo — YACIBHBIA BEC BOJBI
@ — YTOJI BHyTPEHHETO TPEHUS
v — xoddpduuuenr [lyaccona
p — IUIOTHOCTh FPyHTa
pPa — TUIOTHOCTH TPYHTA B CYyXOM COCTOSIHHH (CKEJIET TPYHTA)
pPs — TUIOTHOCTh YaCTHUIl TPYHTA
Po — TUIOTHOCTH BOJIbBI
o — KodhduimeHt, 3aBucaui or GopMBbI ITaMIIa

— k03¢ duImeHT 60KOBOIr0 TaBJICHUS

o — HOPMaJIbHOE HANPSDKCHHE
O, — HamnpsbKeHue B ckenere rpyHTta (3¢ deKTUBHOE 1aBIICHUE)
0, — BEPTUKAJIbHOE HOPMAJIbHOE HAIPSKEHUE

O,y — BEPTUKAIbHOE HOPMAJIbHOE CXKMMAIOIIEe HAIPSKEHUE OT

COCpPEIOTOYEHHOM CHJIBI
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O, — BEPTUKAILHOE HOPMAIBHOE CKMMAIOLIEE HANPSIKEHHE OT
cOOCTBEHHOI'0 Beca rpyHTa (ObITOBOE JIaBJICHUE)

0, — BEPTUKAILHOE HOPMAIBHOE CKUMAIOIICE HANPSIKEHHE OT
PaBHOMEPHO paclpeelICHHON HArpy3KH

O, — AaKTUBHOE JIaBJICHUE IPyHTa
Ohs — IACCUBHOE JABIICHHUE IPyHTA
Oy — MABJICHHE B IOPOBOM BOJIE (HEUTPAILHOE JaBICHUE)
T — KacareJabHOE HANPSKCHUE
Typ — UPEIEIbHOE COMPOTHUBICHUC CIIBUTY
DL — oTMeTKa INIaHUPOBKU
NL — oTMeTKa MOBEPXHOCTU MPHUPOIHOTO pebeda
FL - otMmeTka nojomsbl GyHAaMEHTa
B.C — HwxHAA rpaHuia CkMMaeMOU TOJIIIN
WL — ypoBEHb NOA3EMHBIX BOJ

Tema 1. OBIIUE ITOJIO’)KEHUSA 110 TIPOEKTUPOBAHUIO
OCHOBAHUH U ®YHJIAMEHTOB

OCHOBHBIC IOHATHSA U ONIPeeJICHUs
@DyHIAMEHT — 3TO MOA3EMHAs 4acTh COOPYKEHMM, KOTOpasi BOCIPUHUMAET
Harpy3Ky OT €ro HaJI36MHOH 4aCTH U IIepeAacT €€ Ha OCHOBAHMUE.

- MupoBoOii OMBIT CTPOUTEIHCTBA MOKA3BIBAET, UYTO OOJIBIIMHCTBO aBapHiA
MOCTPOCHHBIX 3JaHUN W COOPYXKEHUU BBI3BAHO ONIMOKAMH, CBS3aHHBIMU C
BO3BeJIeHHEM (PYH/IaMEHTOB M YCTPOMCTBOM OCHOBAHWU, 4YTO TIPOSIBISIETCS B
HAKOIJICHUH TPYHTaMH OCHOBAHMUSI JOCTATOUHBIX AehOopMalluii, T.€. KaK PaBUJIoO B
MIEPUO/]T SKCILTyaTalllH.

- CroumocTh (PyHIAAMEHTOB coOCTaBisieT B cpeaHemM 12% oT cTOMMOCTH
CTPOUTENBLCTBA, a B coxkHbIX UI'Y mMoxer gocturate 20-30 % u 6onee. [loaTomy
HEOOXOJMMO yMETh MPUHUMATh (MPOEKTUPOBATH) aOCOJIOTHO OOOCHOBAaHHbBIC U
IKOHOMUYECKH BBITOJIHbIE KOHCTPYKTUBHBIE PEUICHUS (PYHIaMEHTOB.
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OcHOBaHMEM HA3bIBAIOT TOJILY TPYHTOB, Ha KOTOPBIX BO3BOIUTCS
COOpYXEHHE ¢ B KOTOPBIX BO3HUKAIOT HAMNpsOHKEHUs W JAepopMaruu  OT
IIepeaBacMbIX Ha HUX Harpy3oK.

-

7
- ¢dyHaaMeHT

P

EVEVANVANS
b

OCHOBaHHUEC

Puc. 1. Ocnosanue u ¢hynoamenm

Takum 0Opa3zoM, MPOEKTUPOBAHUE OCHOBAHUN M (DYHIAMEHTOB JIOJDKHO BKITIOYATh
B ceOs O0OOCHOBaHHBIM pacdyeToM BBIOOp THIA OCHOBAHUS (€CTECTBEHHOE WIIN
WCKYCCTBEHHOE); THIa KOHCTPYKIMH, MaTephajlia W pa3MepoB (pyHIaMEHTOB
(rmyOuHaA 3all0OKEHUs, pa3Mephl, IUIONAAM TMOAOWIBHI W T.J.), a TaK XKe
MEPOTIPUATHNA, TPUMCHSIEMBIX TP HEOOXOAUMOCTH YMEHBIICHUS BIUSHUS
nedopmarii OCHOBaHUS Ha DKCILTyaTAIlMOHHYIO MPUTOIHOCTh M JIOJITOBEYHOCTH
COOPYKCHHS.

- KoncrtpynpoBanue ¢ynaamentoB (kimacc OeToHa, BBIOOpP apMaTyphl,
ONpeJeNeHue pa3MepoB OTAENbHBIX €ro 4YacTed W T.I.) OTHOCHUTCA K Kypcy
KeJe300€TOHHBIX KOHCTPYKIUH.

Knaccupuxkanus ocHoBaHMH U (DYHAAMEHTOB
OcHoBaHus:

I. CkanbHble.

MaccuBHast ropHas mnopoja, oOnagaromias OOJBIION MNPOYHOCTHIO U Majou
C)KHMAEMOCTBIO.

N3ydyeHnemM CBOMCTB CKaJbHBIX OCHOBAHMM M KX NOBEICHUEM IIOJ HArpy3KOu
3aHMMAaeTCA Hayka « MexaHHuKa CKaJlbHBIX TPYHTOBY.

II. I'pyHnTOBBHIE.

Paznpobnennas ropHas mnopoaa (MUHEpalbHO-AMCIEPCTHOE OOpa30BaHHUE) —
pe3ynbTaT (PU3NYECKOTO W XHUMHUYECKOTO BBIBETPHBAHHS MACCHUBHBIX TOPHBIX
HOPOJ,.
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['pynToBOE ocHOBaHuE 00JamaeT OONBIION CXKMMAEMOCTh W MajlO MPOYHOCTHIO,
YTO HEOOXOMMO YUUTHIBATh PU NPOEKTUPOBAHUU.

- [IpoextupoBanne Oud nmpou3BOIUTCS B COOTBETCTBUHM C HOPMATUBHBIMU
JOKYMEHTaMH.

TexHuKo-3KOHOMHYECKHE  (PAKTOPbI, oOmpeAesilolIMe  BbIOOp  THHA
OCHOBAaHMH, BU/1A U IVIyOMHBI 32J10/KCHUA (DYHIaMEHTOB.

1) ObGecnieunTh MPOYHOCTh M OSKCILTyaTAllMOHHYIO HAJEKHOCTh COOPYKCHHS
(aOcontoTHBIE OCaAKW, a TaKXKe MX Pa3HOCTb, HE [OJDKHBI IPEBHIIATH
JI0ITyCKaeMble JUIs JAHHBIX COOPY>KEHHI), T.e. S<S,,.

2) MakcuMallbHO HCII0JIb30BaTh MPOYHOCTHBIE CBOMCTBA T'PYHTOB, a TaKKe
MaTepuaioB (pyHIaAMEHTOB.

3) MunumanbHasi CTOMMOCTb (YHAAMEHTA, COKpAILEHUE TPYIOEMKOCTU U
CPOKOB IIPOM3BOICTBA padoT.

Hcxoanbie 1aHHbIE I POCKTHUPOBAHUSA OCHOBAHUM U QyHIAMEHTOB

N3yunts Marepuasibl HHKXEHEPHO-T€OJOTHYECKUX, THAPOrEOJIOTUHYECKUX U
reoJIe3NYECKUX M3BICKAHUW Ha IUJIOMIAaJKe OyJyIlIero CTPOUTENIbCTBA.
(O0s13aTeNbHO JOMKHO OBITh M3YYEHUE APXUBHBIX MaTEpPHAIOB, OCOOCHHO B
YCJIOBUSIX TOPOACKOM 3aCTPOMKH.)

OcHOBHBbIE T0JIOKEHUSI MPOEKTHPOBAHUS OCHOBAaHUI M (yHAaMEHTOB MO
npeaeJbHbIM COCTOSIHUSIM

1. IIpousBecTu aHaNM3 NPOEKTUPYEMOTO 3[aHUSI C TOYKH 3PEHUS OLICHKH E€ro
YyBCTBUTEIBHOCTH K HEPABHOMEPHBIM OCAJIKAM.

2. OmpenenuTh Harpy3Ku Ha GyHIAMEHTHI.
3. BbiOpatTh HecylIMii clIoi rpyHTAa.

4. PaccuuTaTh NpenoKeHHbIE BapHUaHThl (YHAAMEHTOB MO 2-M IpeaeIbHbIM
COCTOSIHUSIM (TIPOYHOCTH U JAe(POPMAIIHH).

5. Tlpou3BecT SKOHOMHYECKOE CPABHEHHE BapHUaHTOB W BBIOpaTh Hambojee
JICILIEBBIN.

6. Ilpon3BecTu MONHBIA pacdyeT W MPOCKTHUPOBAHUE BBHIOPAHHOTO BapHaHTa
dbyHmamenTa.
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2. DYHIAMEHTHDI, BO3BOJANMBIE B OTKPBITBIX KOTJIOBAHAX
OcHOBHEIE CBeIeHUS

K ®M3 otHOCATCS hyHAAMEHTHI, HMEIONTUE OTHOIICHUE BHICOTHI K IITUPHUHE
MOJOIIBbI, HE MpeBbIlIaoNIee 4, U Nepearoluue Harpy3Ky Ha TpyHThl OCHOBaHUS
MPEUMYIIECTBEHHO Y€pe3 MOIOIBY.

%£4:> dM3

dM3 BO3BOAATCA B OTKPBITBIX KOTJIOBAHAX HJIM B CIICHHWAJIbHBIX BBICMKAX,
YCTpanBaCMbIX B I'PYHTOBBIX OCHOBAHUAX.

Puc. 2.1. Cxema pynoamenma menkoeo 3an10x4ceruss:
1 — gpynoamenm, 2 — xonouna, 3 — obpes hynoamenma.

Buabl 1 KOHCTPYKIHMH (DYHIAMEHTOB

- ®M3 1o yCIOBUAM M3rOTOBIEHUS PA3ICIAOT Ha!

* MOHOJIUTHBIE, BO3BOJIMMBIE HETIOCPEICTBEHHO B KOTJIOBAHAX.
* cOOpHBIE, MOHTUPYEMBIE M3 DJIEMEHTOB 3aBOJICKOT0 U3TOTOBJICHUSI.
- [To KOHCTPYKTUBHBIM pelieHusiM @M3 pa3aensioT Ha:

* OTJICTILHO CTOSIIINE (QyHIAMEHTBI:
a) MoJl KOJIOHHY (O1opy);
b) moxa cTeHsl (MpU MaJIbIX Harpy3Kax)
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* JIGHTOYHbIE (QYHIAMEHTHI:
a) BBITIOJIHSIOTCS TOJ1 MIPOTSHKEHHBIE KOHCTPYKIUU (CTEHBI);

0) BBIMIOJHSAIOTCSA IO PSABl M CETKH KOJIOHH B BHJC OJMHAPHBIX WIH
MEPEKPECTHBIX JICHT.

* CILIOIIHbIE (TUIUTHBIE) PYHIAMEHTHI
BBITTOTHSAIOTCSA B BUJIE CIUIONTHOM KeIe300€TOHHOM ILIUTHI, KaK IPaBHIIO,
oj TSOKENIbIe COOpYyKeHHs. Takue (yHIaMEHTBI pa3pe3aroTcss B IUIAHE
TOJIBKO ~ OCQJOYHBIMH  IIIBAMH, YTO  CIIOCOOCTBYET  yMEHBIIICHHUIO
HEPABHOMEPHOCTH OCATKH COOPYKECHUS.

* MacCUBHbIE (PyHIAMEHTBI
BhInonHs0TCA B BUAE KECTKOTO KOMIAKTHOIO KEJI€300€TOHHOIO MacCuBa
1oJi HeOoJIbIIME B TUIAHE TSDKEJble cOOpyxeHus (OallHu, MadThl, AIMOBbBIE
TpYOBbI, TOMEHHBIE [1€YU, YCTOU MOCTOB H T.II.).

Puc. 2.2. Ocnosnuvle munvt pyHOAMEHM OB MENKO20 3AN0HCEHUSL:

a — omoenvuwlll hyHOamenm noo KoJA0OHHY, 6 — omoenvHble PYHOAMEHMbL NOO
cmeny; 8 — IeHMOYHbLU PYHOAMEHM NOO CMeHY, & — MO Jice, NOO KOJOHHbL, O — MO
Jice, N0 CemK) KOJIOHH, € — CNAOUIHOU (NAUMHbBLIL) hyHOAMEeHM.

- ®M3 U3roTOBIISIIOT U3 CICAYIOIHNX MATPCUAJIOB!

* JKe1e300€TOH

* 0O€TOH

* OyTOOETOH

* KaMEHHBIE MaTepuabl (KUpIuy, OyT, MUJICHHbIE OJIOKU U3
OPUPOIHBIX KAMHEH)

* B OTJICJIBHBIX CITy4asiX (BpEMEHHBIE 37]aHus1) TOMTyCKAeTCs
IpUMEHEHUE JIepeBa Wi METalIa.

16



XKene3o0eton M OGETOH — OCHOBHBIE KOHCTPYKLUMOHHBIE MaTE€pUANbl s
(yHIaMEHTOB.

ByToBbIli KaMeHb, KHUpPNHY M KaMEHHbIE OJIOKM HCIOJB3YIOTCA s
yCTpoicTBa (HyHIAMEHTOB, pabOTAIOMIMX HA CXXATHE W JJIT BO3BEICHUS CTEH
IIO/IBAJIOB.

byroberon wu OeToH T1€MeCO00pa3HO TMPUMEHATH TPU  YCTPOUCTBE
(GyHIaMEHTOB, BO3BOJMMBIX B OTPBIBAEMBIX IOJOCTSAX WM TPAHIIESIX MPU UX
OCTOHHPOBAHUU B PACIIOP CO CTCHKAMH.

Kenez00eToH u OETOH MOXXHO NPUMEHATH MPU YCTPOWCTBE BCEX BHUIOB
MOHOJIUTHBIX U COOpHBIX (pyHAamMeHTOB B paznuuHbix UI'Y, T.K. oHuM oOnagaroT
JOCTaTOYHOM MOPO30CTOMKOCTBIO, IPOYHOCTBIO HA CXKaThe (a U1 sKeae300€TOHa U
Ha PACTSHKEHHE — JIEHCTBHE MOMEHTOB).

Koncrpykuuu ¢pyHaaMeHTOB MEJIKOI0 3a7105KeHH I

OTtaeabHbie QyHIAMEHTBI

MoryT BBINOJTHATBCSI B MOHOJUTHOM WM COOPHOM  BapuaHTe.
[IpencraBisroT coO0W KUPIMHUYHBIC, KAMEHHbBIE, OCTOHHBIE WIH JKEJIe300€TOHHBIC
CTOJIOBI C YIIMPEHHON OTIOPHOM YaCThIO.

- @®yHIaMEHThl MMEIOT HAKJIOHHYI0 OOKOBYIO TpaHb WM, 4YTO Yallie,
YIIUPSAIOTCS K TOAOIIBE YCTyNaMH, Pa3MePbl KOTOPBIX OIPEICIAIOTCS YIJIOM
wectkoct o (=30-40°), T.e. mpeAebHBIM YIJIOM HAKJIOHA, MPU KOTOPOM B TEJE
dbyHIaMEeHTa HE BO3HUKAIOT PACTATUBAIOIINE HAMIPSIKEHUS.

o X & iy
b
&) [
" : "_@'{ D
A =
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\
4 " =
J 4 )
e

b

Puc. 2.3. Koncmpykyus sicecmkoeo ¢hynoamenma:
a — C HAKJIOHHBIMU DOKOBLIMU 2PAHAMU, O — YIUUPAIOWULICS K NOOOWBE YCIMYNAMU.
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- CompsixeHnre COOpHBIX KOJOHH € (PyHZAMEHTOM OCYIIECTBISIETCS C
NOMOIIIbI0 cTakaHa ((pyHIaMEHThl CTAKAHHOTO THIA), MOHOJUTHBIX KOJOHH —
COCIMHEHHEM apMaTypbl KOJOHH C BBIIYCKOM M3 (YyHIAMEHTa, a CTaJbHBIX
KOJIOHH —  KpeIUleHMeM OalllMaka KOJOHHbl K  aHKEpPHbIM  OOJITOM,
3a0€TOHUPOBAHHBIM.

Puc. 2.4. CoopHuiii pynoamernm noo KoN0HHY:
a — U3 HeCKONbKUX DNIeMeHmo8, 6 — u3 00H020 snemenma; 1 — hynoamenmuoie
naumol, 2 — NOOKOJOHHUK, 3 — panobanxa, 4 — bemonnvie CmoiouKu;
5 — monmaoicuvie nemau.

- Pazmepsl B 1uiaHe moAOUIBBI, CTyNEHEH M MOAKOJIOHHHUKA MOHOJIUTHBIX
dbynmameHToB npuHuMaroTcs kpatHbiM 300 MM, a BBICOTa CTyNEHEH - KpaTHOU
150 mm.

- Ilpu ycTpoiicTBe OTAENbHBIX (PYHIAMEHTOB TMOJ[ CTEHBI IO 00pe3y
byHIaMEHTOB, a TIPH HEOOXOAUMOCTH U dYepe3 JIOMOJHUTEIbHBIE OIOPHI,
yKIaAbIBaIOTCS (yHIaMEHTHbIE Oanku (paHmbanku), Ha KOTOPbIE YIUPAOTCS
MOJI3€MHbIE KOHCTPYKIMHU (puc. 2.4.a).

- B tex cnmydasx, Korja 3To BO3MOKHO, COOpHBIA (PYyHIIaMEHT YCTpauBaroOT
U3 ogHOro syemeHtra (puc. 2.4.0) WM MEepexoisiT Ha MOHOJMTHBIA BapUaHT
dbyHIaMeHTa.

- C IIEJIBIO COKPAIIIEHUS TPYJOEMKOCTH padoOT MO YCTPOUCTBY (yHIAMEHTOB
¥ YMEHBIIIEHUIO UX CTOMMOCTH CO3AI0TCS HOBBIC THIHI (PYHIAMEHTOB, KOTOPHIC B
COOTBETCTBYIOIINX TPYHTOBBIX YCIOBHSIX OKa3bIBAIOTCS 00JI€€ SKOHOMUYHBIMH TI0
CPaBHEHUIO C TPAJAUIIMOHHBIMU TUTIAMHU.

77
2

HllllllHI[I]

Puc. 2.5. Bypobemonnvie (a), wenesvie (6) u ankepHvie (8) hynoamenmol.
1 — kononua, 2 — apmamypuuii kapkac, 3 - ynoamenm,; 4 — NOOKOJIOHHUK,
5 — naumnasn wacms,; 6 — GemoHnHvle naacmutvl, 7 — aHkepwvl (6ypoHadbusHvle ceau)
d=15-20cm, I=3-4m.
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JIeHTOYHbIE PyHAAMEHTHI

o Ilon cTeHbl: TakXe YyCTpauBalOT JUOO U3 COOpPHBIX OJIOKOB, JMOO
MOHOJIUTHBIMH.

Puc. 2.6. Jlenmounsie pynoamenmot:
a — MOHOJUMHBLU, O — COOPHBIU CNAOUHOLL, 8 — COOPHBLUL NPEPLIBUCTNDLIL,
1 — apmuposannas nenma, 2 — oynoamenmuas cmena, 3 - cmeHa 30aHUsL;
4 — ¢hynoamenmuas nooywxa, 5 — cmenogoil OJI0K.

- UroOBsl yMEHBIINTH O0BEM JKeIe300eToHa B Tene (yHIaMeHTa, WHOT/IA
NPUMEHSIOT PEOpHUCThIE KENe300€TOHHBIE OJIOKM WM IUIUTBI C  YIJIOBBIMU
BbIpe3amMu (puc. 2.7).

)

5)

Puc. 2.7. Koncmpykyuu ¢oynoamenmuuvix naum:
a — cnaIowHas,; 6 — pebpucmas; 8 — ¢ Y2108bIMU 8bIPE3AMU.

- OynnamentHole cTeHoBble OJ0KM (DBC) H3roTOBISAIOT U3 TAKEIOTO
OeToHa, KEpaM3UTOOETOHA WM IUIOTHOTO cHiMKaTHoro Oerona. lllupuna 610K0B
IPUHUMAIOT PaBHOW (WJIM MEHBLIE) TOJILMHE HAJA3€MHBIX CT€H, HO He MeHee 30
CM.

HanzeMHbIe cTeHBI HE JOJDKHBI BBICTYIIATh HaJ (DYyHIaMEHTHBIMHU 0oJiee YeM
Ha 15 cm.

BricoTa TUMOBBIX CTEHOBBIX 0JI0KOB cocTaBiseT 280 wim 580 mm (20 Ha
[IEMEHTHBIN 1110B).

- Jlng TOBBIMIEHUSI >KECTKOCTU COOPYXEHHUs (BBIDABHUBAHMS OCAJIOK,
AHTUCEHCMUYECKUE MEpONpUATHS U T.I.) cOOpHble (YHAAMEHTHl YCHIIUBAIOT
apMHUPOBAHHBIMU IIIBAMHU WU KEJIE300€TOHHBIMU TOSICAMHU, YCTPOCHHBIX MOBEPX
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GYyHIAMEHTHBIX IUIUT WM TIOCJIEIHEro psija CTEHOBBIX OJIOKOB MO BCEMY
IIEPUMETPY 3[1aHUS HA OJTHOM YPOBHE.

e Iloa KOJIOHHBI: YCTPauBalOT B BUJE OAVMHOYHBIX WJIH IIEPEKPECTHBIX JICHT U
BBINIOJIHAIOT, KAaK IPAaBWJIO, B MOHOJUTHOM BapHUaHTE€ M3 >KeJe300€ToHa.
Bo03M0HO MX yCTpOHCTBO M B COOPHOM BapUaHTE B BUJE OTACIIbHBIX OJOKOB,
COEJIMHAEMBIX MEXy COO0H C MOCAEAYIOIIMM OMOHOJINYMBAHUEM CTHIKOB.

Cromnbie pyHaaMeHThI

BreImonHsroTCs, Kak MpaBuiio, U3 MOHOJIUTHOTO JKeJIe300€TOHA.
- [Io KOHCTPYKTUBHBIM OCOOCHHOCTSIM Pa3IMYAOT:

e [InutHbIC (TNaaKKE, PpEOPUCTHIC);
» KopoOuaTsie.
(cm. puc.2.8)

Puc. 2.8. Cnrownvie pynoamenmeol:
a — 21aoKas nIuma co COOPHLIMU cCmaxKaHamu, 6 — 2nadkas niuma c
MOHOIUMHBIMU CIMAKAHAMU, 8 — peOpUCmas nauma, 2 — nauma Kopoouamozo
ceyerusl.

- TOJ'IH_II/IHy IUIMTBI OIPCACIIAOT PacuCTOM Ha MOMCHTHBIC HArpy3KH (OT

u3ruba B ABYX B3aMMHO MEPHEHINKYIISIPHBIX HAIIPABJICHUAX) U UCXOMS U3 pacuera
Ha IIPOJIABJIIMBAHKE B MECTAX ONMPAHUs KOJIOHH.
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- OnMpaHue KOJOHH OCYIIECTBIISIETCA 4Yepe3 COOpPHbIE W MOHOJUTHBIE
CTakaHbl, peOpHUCThIE IUIMTHl COCAMHSIOTCS C KOJOHHAMH C TOMOUIBIO
MOHOJIUTHBIX CTAKAHOB UJIM BBIIIYCKOB apMaTyphl.

MaccuBHbie pyHAAMEHTBI

BbImmonHAIOTCS B MOHOJIUTHOM BapHUaHTeC.

C uenpio cokpamieHusi oObeMa OeTOHa B TEJIO0 MAacCHUBHOTO (PyHIaMEHTa
3aKJIa/IbIBAlOT ITyCTOTOOOPA30BaTENH.

[Tpu nmepenaue Ha Tako PyHIAMEHT OOJIBITUX MOMEHTOB (MayThl, AIMOBBIC
TpYOBI U T.II.) LEIECOOOPA3HO €r0 YCUICHUE aHKEPAMM, YTO MO3BOJISET MOBBICUTH
YCTOHYMBOCTH COOPYKEHHSI, yMEHBIIIUTh €T0 pa3Mephl U Maccy.

Puc. 2.9. Maccusnwiii hynoamernm c nycmooopazoeamenimu:
1 — ¢pynoamenm, 2 — nycmoobpazosamenu.

Pacyer ¢pyHAaMEHTOB MEJIKOI0 32J10KCHUS

Pacuer ®M3 HaymHAIOT C MPEABAPUTEIHLHOTO BBIOOPA €r0 KOHCTPYKIIUU M
OCHOBHBIX pa3MepoB (3TO IiIyOMHA 3aloeHus (QyHJIaMEHTa M pa3Mep €ro
MOIOIIIBBI).

Jasiee npou3BOAAT pacyeT MO JBYM MpPEAEIbHBIM COCTOSHUSIM:
[ — PacueT 1o npo4HoCTH (YCTONYMBOCTD)

I — Pacuer o nedopmarusiM, KOTOPbIE SIBISIOTCS OCHOBHBIM M 00s13aTEIbHBIM
g Bcex OM3.

A pacuer no [ rpynmne mnpenenbHbIX COCTOSHHM SIBISETCSI AOMOJHUTEIbHBIM H

IMPOU3BOAUTCA B OJHOM U3 CIICAYIOIIUX CIIYyYacCB:
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« Coopy:KeHHUE PacIioioKEeHO Ha OTKOCE (CKJIOHE) Wi BOJIM3U HETO;

* Ha ocHOBaHMe nepenaroTCsi 3HAUUTEIbHBIC MO BEJIMYMHE TOPU3OHTAJIBHBIE
HarpysKu;

* B ocHOBaHuMM 3aneraroT O4eHb cCialdble TPYHTBl (MM TEKy4YHe U
TEKy4eIlJJaCTUYHBIE TJIMHHUCTBIE TPYHTH W T.I.), OONaJaroIiue MajJoMy
CONPOTHUBJIEHUIO CIBUTY;

* B ocHOBaHMH 3aneraroT Ha00OPOT, OYEHb IPOUYHBIE — CKAJIBHBIE TPYHTHI.
YCcTaHOBUB OKOHYATEJIbHBIE pa3Mepbl (hyHAaMEHTa, YIOBIECTBOPSIOIIME BYM

rpynmnam MpeaeIbHOr0 COCTOSIHUS, MEPEeXOASAT K €ro KOHCTPYHPOBaHHUIO (KypcC
KBK).

Ha3naveHnue riiyOMHBI 32710KeHUA (PyHIaMEHTA

O4eBUIHO, YTO YEM MEHbLIE TTyOUHA 3a10KeHUs QyHAaMEHTa, TEM MEHbIIIE
00BbEM 3aTpaurMBaEMOIo MaTepuaja U HUKE CTOMMOCTh €ro Bo3BeaeHUs. OHaKo
npu BbIOOpE INTyOHHBI 3aJI0’KE€HUsT (yHJIaMEHTa MPUXOAUTCS PYKOBOACTBOBATHCS
HEbIM PSAAOM (PaKTOpOB:

* ['eoniornueckoe CTpOEHUE y4acTKa U €ro TUAPOreosiorus (Haauyue BObl);
* ['myOuHa ce30HHOTO MpOMep3aHus IPYHTA;

* KoHCTpyKTHUBHBIE OCOOCHHOCTH 3/]aHUS, BKJIIOYAsl HAJTUYHUE MOBaja, TIyOuHy
NPOKJIAAKU TOA3EMHBIX KOMMYHUKAIIMN, HalWyue U TIyOUHY 3aJI0XKEHUS
coceHUX (hyHIaMEHTOB.
1. Yyer UT'Y cTpouTenbHON TUIOMIAIKKA 3aKII0YAETCs B BHIOOpE HECYIIETO
CJIOs TPYHTA. DTOT BHIOOP MPOM3BOAUTCS HAa OCHOBE MPEIBAPUTEIHLHON OIICHKU
IIPOYHOCTU U CKUMaeMocTu TIpyHTOB. Ilo reomornueckum paspesam. Bcee
MHOT'000pa3ue HAIIaCTOBAHUS IPyHTA MOYKHO MPEJICTABUTH B BUE TPEX CXEM:

aj )

i
=

Puc. 2.10. Cxemwl hannacmosanuii 2pyHmo8 ¢ 8apuanmamu yCmpoucmaea
@dynoamenmos:
1 — Hopmanvusil epyum,; 2 — 6osee npounslll 2pyHm, 3 — Clabvlil 2pyHm,
4 — necuanasn nooywika; 5 — 30Ha 3aKpenienus: 2pyHma.

w)

\

2

22



[Ipu BBIOOpe THMa w TIyOWHBI 3aJ0KECHHUS (PYHIAMEHTA TMPHUIACPKUBAIOTCS
CICAYIOITUX OOLIHUX ITPABUJI:

» MunuManbHas ri1yOrHa 3al10KeHHs (yH/IaMEeHTa MPUHUMAETCS HE MEHEee
0,5 M OT IIIaHUPOBOYHOU OTMETKHU;

* ['myOuna 3anoxxeHust pyHIaMEeHTa B HECYIIUI CIION TPyHTAa JI0OJKHA OBITh HE
meHee 10-15 cmM;

* [To BO3MOXHOCTH 3aKJIaJbIBaTh GyHAaMeHTHI Bbilie YI'B mis uckmouenus
HEO0OXOMMOCTH TPUMEHEHHUS BOJAOMIOHIKEHUS TIPU MTPOU3BOJICTBE padoT;

* B cnoncThix ocHOBaHUSAX Bce (PyHAAMEHTHI MPEATOYTHTEIHLHO BO3BOIUTH HA

OJIHOM TPYHTE WJM Ha TPYHTAaX C OJU3KOW MPOYHOCTHIO U CKUMAEMOCTHIO.
Ecimu 3T0 yciioBue HEBBIMOIHUMO, TO pa3Mephl (yHIAMEHTOB BBIOUPAIOTCS
TJIaBHBIM 00pa30M M3 YCIIOBUS BHIPABHUBAHUS OCAJIOK.

2. I'nmyOnHA CE€30HHOTO IMPOMEP3AHUSI TPVHTA.

[IpoOnema 3akiatoyaeTcss B TOM, YTO MHOTME BOJOHACHILIEHHBIE TJIMHUCTHIE
IPYHTBI 001a/1al0T MyYNHUCTHIMU CBOMCTBAMH, T.€. YBEJIMYMUBAIOT CBOM 00BEM MpHU
3aMep3aHuM, 3a cYeT oOpa3oBaHMs B HHUX HPOCIOCK JibJa. 3amep3aHue
CONPOBOKJIAETCS MOJCOCOM T'PYHTOBOM BOJBI M3 HMXKE JIEKALIUX CIIOEB .3a CUET
Yero TOJIIMHA MPOCIOEK Jibjla emie Ooyiee yBEIUYMBAETCS. DTO MNPUBOJIUT K
BO3HUKHOBEHUIO CUJI IYYEHHUS 110 nojomBe ¢pyHnamenTa. Koropsie MoryT BbI3BaTh
noabeM coopykenus. Ilocienyromee oTrranBaHuUE TaKUX TPYHTOB INPUBOJUT K
PE3KOMY HMX YBJIQXKHEHHIO, CHHKEHUIO X HECYLIeW CIOCOOHOCTH M Mpocajikam
COOPYXKEHUS.

HaunGonpmeMy mydeHHI0 MOABEPIKEHBI TPYHTHI, COACPIKAIINE MBIJICBATHIC U
TJIMHUCTBIE YacTUIbl. K HEMyYHHUCTBIM TPYHTaM OTHOCST: KPYIMHOOOIOMOYHBIN
TPYHT C TIECYAHBIM 3allOJHHUTENIEM, MECKH TPaBEIIMCThIC, KPYIHBIE W CpeIHel
KPYIHOCTH, TIyOWHa 3ajokeHusi (pyHIaMEHTOB B HUX HE 3aBUCUT OT TIyOWHBI
npomep3aHusl (B JIFOOBIX YCIOBUSX ).

Y
o arar vy
- 9
1L AT
CHJIH MOPO3HOTO
TyYeHHA

Puc. 2.11. Cxema mopo3noeo nyuenusi 0CHOBAHUSL
d; — rmyOuHa Ce30HHOTO MPOMEp3aHus TPYHTOB.

Ecimu d<df— ¢pynaameHT nogHUMaeTcs.
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Hamo mpoitT MOUTHOCTH MpOMEp3aHUs TPYyHTA W 3aJI0XKUTh (yHIAMEHT Ha
6ombryto riayouny (B [lommockoBbe 310 1,4 M). d>dy¢

Jns maneix 3aHUN (Ha4HBIC TMMOCTPOMKHM) HACTOSIIMK OWMY — OOKOBBIE CHJIBI
Iy4eHUs TPYHTA:

deKh-dfn

K}, — koadpunmeHT, yauThIBarONNil TETIOBON PEKUM TMOABANA 3AaHUS.
dg, — HOpMaTHUBHas TITyOMHA CE30HHOTO MPOMEP3aHUs TPyHTA

d, = d.{M

M, — k03 duULMEHT, YUCITICHHO PaBHBIN Y aOCOTIOTHBIX 3HAYCHHH (-) TeMIepaTyp
3a 3MMYy B JJaHHOM pPaillOHE.

d,— K03 QPuIMeHT, yUNTHIBAIOIINIA TUI TPYHTA O] IOJOMIBOM (pyHIaMEHTA.

3. KOHCTDVKTI/IBHI)IC 0COOCHHOCTH COOPYIKCHHSI.

OcHOBHBIMH KOHCTPYKTUBHBIMU 0COOEHHOCTSIMU BO3BOJAMMOTO
COOPYKCHHSI, BIUSIOLUIMMH Ha TIIyOHHY 3aJI0KEHUS er0 PyHIaMeHTa, SBISIOTCS:

» Hamnume u pa3mepsl oIBAIBHBIX TIOMEIIEHUH, IPUSIMKOB WU (yHIaMEHTOB
1oJ1 000pyI0BaHuE;

* ['myOuna 3anoxxeHust yHIaMEHTOB MTPUMBIKAIOIIUX COOPYKEHUN;

» Hammume u rimyOnHa MPOKITaIKH TOI3E6MHBIX KOMMYHUKAIIMA W KOHCTPYKITAN
camoro (¢yHIaMeHTa.

I'myOuna 3anoxenus Qyngamenta npunumaercs Ha 0,2-0,5 M Huxe
OTMETKM II0oJIa TojBaja (WId 3ariayOJIEHHOTO MOMENIeHHs), T.€. Ha BBICOTY
byHmameHTHOTO OJI0KA.

DyHIAMEHTBl COOPYKEHHUSI WM €ro OTCeKa CTPEMATCS 3aKJIa/IblBaTh Ha
OJIHOM YPOBHE.
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Puc. 2.12. Boibop enybunwl 3a105cenus pyHoamenma 8 3a8UCUMOCMU OM
KOHCMPYKMUBHBIX 0COOEHHOCMEL COOPYHCEHUSL:
a — 30aHue ¢ NOOBANIOM 8 PA3HBIX YPOBHAX U NPUSIMKOM, O — U3MeHeHUe 21yOUHbL
3a100iCeHUsL IeHMOUH020 (pyHOamenma, 1 — pynoamenmuole niumol, 2 — NPUAMOK,
3 — mpybonpoeoo, 4 — cmena 30anus; 5 — noosaiu,; 6 — 6600 mpybonpoeooa;
7 — cmeHnogble OJI0KU.

B npyrux cinydasx, pa3HOCTh OTMETOK 3aJI0KEHHUSI PACHOJIOKEHHBIX PSAIOM
¢ynnamenToB (Ah) He HOKHA TIPEBHIIIATD:

Ah<a-(Igor +%)

@ — PAcCTOSIHUE B CBETY MEXAy (pyHIaMeHTaMu;
P — cpenHee AaBleHUE MO/ MOJOIIBOM pacHOI0KEHHOTO BhIIIe (PyHIaMEHTA.

OyHAaMEHTHI MIPOEKTUPYEMOTO COOpYKEHUS, HEIMOCPEICTBEHHO
npuMBbIKarone K GyHIaMEHTaM CYIIECTBYIOIIEr0, PEKOMEHIYETCSl 3aKIabIBaTh
Ha OJTHOM YpOBHE, JTUOO MPOBEJCHUE CHEIUATBLHBIX MEPONPUSATUN (ILIITYHTOBHIC
CTEHBI).

BBon xommynwmkainuii (TpyObl BOAOMPOBOMA, KaHAIHM3AIMN) JOJIKEH OBITH
3aJI0’KEH BBIIIE TIOIOMIBEI (PyHIaMEHTA.
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Puc. 2.13. Cxema nenpasuivHo2o u npasuibHo20 6600d KOMMYHUKAYUL

[Ipn sTOoM ycinoBuM TpyObl HE MOABEPKEHBI JTONOJHUTEIBHOMY AABJICHHUIO OT
dbynnamenta, a (QyHIaMEHThl HE ONUPAIOTCS HA HACBIMHOW TPYHT TpaHIIEH,
BBIPBITHIX ISl IPOKIaKu TpyO. Kpome Toro, mpu HEOOXOIUMOCTH 3aMEHbI TPYO
He OyyT HapylIEeHbl TPYHThl OCHOBAHUSI.

dopma U pa3Mep NOJOIBLI (PyHAAMEHTA

®opma ObIBaeT Jr00as (Kpyrias, KoJiblieBas, MHOTOYTOJIbHasA, KBaJpaTHas,
OpsIMOYTOJIbHAsA, JIEHTO4YHasi, TabpoBas, KpectooOpa3Has u Oosee ClOKHas
¢dopma), HO, Kak MPaBUJIIO, OHA TMOBTOpsET (QOpMy OINHUparoIIeiics Ha Hee
KOHCTPYKILIUIO.

[Tom@ans moAOMBLI IPEABAPUTEILHO MOXKET ObITH OIPEEIeHA U3 YCIOBHS:
Pn <R, rme

Py — cpennee naBieHue moj MoAomBod (yHIaMEHTa OT OCHOBHOI'O COYETaHUS
pacyeTHBIX Harpy30K MpH pacueTre 1o aedopMaiusim;

R — pacdeTHOE COMpPOTHBIIEHHWE TPyHTa OCHOBaHHWS, OompenesieMoe 1o (opmyre
CHull.
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Puc. 2.14. Pacuemnas cxema yeHmpaibHo HA2PYHCEHHO20 PyHOAMeHma.

PeakTuBHas omopa oOTmoOpa TpyHTa TPU pacdyeTe KECTKUX (PyHIaMEHTOB
npUHUMAETCs IpsiMoyrojibHOM. Toraa u3 ypaBHeHHs] paBHOBECHS:

NII-I-Gf-l-Gg:A'Ro

Cno)XHOCTP B TOM, 4YTO 00€ 4YacTH BBIPAKEHHS COJAEpKAT HCKOMBIE
reoMeTpuueckue pasmepsl ¢yHaamenta. Ho B mpenBapUTENbHBIX pacdyeTax Bec
rpyHTa u ¢pynnamenta B ABCD 3aMeHsIOT mpuOInKEeHHO Ha:

Gr+Gg=Yn-d-A ,rne

Ym — CpelHEe 3HaueHHUE yNeIbHOro Beca (yHIaMEHTa U TPyHTa Ha €ro ycrymnax;
Ym=20 KH/M’;

d — rnyOuna 3anoxeHus QpyHaaMeHTa, M.

Ni
Nii+Ym-A-d=A4-Ro=> A= ——— - HEOOXOAUMas IUIOIAb IOAOIIBbI

RO - 7/m ° d
dbyHIaMeHTa.
Torna mmpuna mogomssl (b):
a) B cirydae JeHTouHoro ¢pyHaamenTa; A=b-1m.m.:
N
b=———
RO — 7/m ¢ d

6) B citydae CTONGYATOr0 KBagparHoro dpyHaamenrta; A=b’:

Ni

b= |—
Ro—j/m'd

B) B CJIy4yae CTOJI0YATOro MPsIMOYTOJILHOTO (PyHIaMeHTa:
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[
2 =n - 3agaeMcs oTHomeHueM JuiHbl GyHaamenTa (1) k ero mmpune (b) (T.k.

(byHIaMEHT IMOBTOPSET OYepPTaHNUE ONUPAIOIICHCS HAa HETO0 KOHCTPYKIIHH).
5 A
Orcwona: [=nb= A=lb=nb" =>b=_—
n

B) B CJIy4yae CTOJI0YATOro Kpyrioro GpyHaamMeHTa:

b =D — auamerp dhyHIaMeHTa.

2
A=£:>D=2\/E
4 T

[Tocne mnpenBapuTeNbHOTO MOA0Opa IUPHUHBI MOJOMBE (QyHmameHTa b=f(R,)
HE0OXO0JIMMO YTOUYHHUTH pacueTHOE conpoTuBiieHune rpyHTa — R=f(b, o, c, d, y).

3nas Tounoe R. CHoBa ompenenstoT b. JlefcTBUS MOBTOPSAIOT, MOKa JBa
BBIpaKEHUS HE OyyT aBaTh OJMHAKOBBIC 3HAUeHUs i1 R u b.

ITocne toro. Kak Owu1 momoOpan pasmep d¢yHIaAMEHTa C Y4e€TOM
MOAYJIBHOCTH W YHU(DHUKAIMA KOHCTPYKIIMH TIPOBEPSIOT JICUCTBUTEIBHOE
JaBJICHUE Ha TPYHT 110 TO0MIBE (HyHIaMECHTA.

- Pi R P
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Puc. 2.15.

_NII+Gf+Gg<

P R

Yewm Onmmke 3HaueHue Py k R, Tem Oosee 5KOHOMHUYHOE pelIeHUE.

OTOl MpPOBEPKOW MBI MPOBEPSEM BO3MOXKHOCTH pacuera MO JUHEUHOW Teopuu
nedopMaliu rpyHTa.

Ecmu ycnmoBue He coOmromaeTcsi, TOrJa pacdyeT HeoOXOJUMO BECTH IO
HEJIMHEMHOW TEOPUH, UTO 3HAUYUTEIIBHO €r0 OCIIOKHSIET.

BHeneHTpeHHO Harpy:keHHble GyHAaMeHTbI

Oto Takue (QyHIAMEHTBI, y KOTOPBIX pPaBHOACUCTBYIONIAS BHEITHUX
Harpy3oK (Cuj) He IPOXOAUT Yepe3 LEHTP TAKECTU €ro MOIOUIBHI.

JlaBieHMe Ha TPYHT IO MOJOLIBE BHEUEHTPEHHO HArpyKEHHOTO
dbyHIaMEeHTa MPUHUMAETCS] U3MEHSIOIIMMCS TI0 IMHEHHOMY 3aKOHY, a €r0 KpaeBbIe
3HAYEHUS OTPEACIIAIOTCS 0 (PopMyliaM BHEIIEHTPEHHOIO CXKATHSI.

P
max g T

2
VuureBas, uto A=1[1-b;W =%;M =Nu-l,

[Tpuxoaum kx Gosiee y1I00HOMY JIJIsl pacyeTa BUY:

max

Nir 6e
=—({x+—),rme
A( b)

min
Ny — cymMapHas BepTHKallbHas Harpyska, BKIrodas Geu Gy;

€ — DKCIICHTPUCHUTET PABHOJAECUCTBYIOIIEH OTHOCUTEIBHO LIEHTPA TAXKECTU
ITOJOIIBBIL;

b — PasMEp MOAOIIBLI q)YHI[aMeHTa B IINTOCKOCTH I[CﬁCTBPISI MOMCHTA.
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Fmax
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Pmax

Puc. 2.16. Onropwi dasnenuii noo nodoweou hynoamenma npu oeticmseuu
BHEYEHMPEHHOU HA2PY3KU.

JIBy3HauHYyHO DBIIOpYy CTaparTCsd HE [JOIyCKaTh, T.K. B 3TOM Clly4yae
oOpazyercst OTpbIB (hyHAaMEHTa OT TPYHTA.

[Tockonbky B  ciyyae  JIEWCTBHUSI  BHEIIEHTPEHHOTO  HArpy>KCHHUs
MaKCHUMaJIbHOE JIaBICHWE Ha OCHOBAaHHME JIEMCTBYET TOJBKO TIOJ] Kpaem
dyHmamenTa, mTpu mnoAOOpPe pa3MepoB MOJOMIBHI (yHIAMEHTA JaBJICHUE
normyckaetcsi mpuHuMaTh Ha 20% OoJbIIe pacyeTHOTO CONPOTUBIICHUS TPYHTA, T.€.

2N

Pmax <1,2R, HO Pcp = <R

B Tex ciydasx, Kxorga To4ka NPUIOKEHUsS PABHOACHCTBYIOLIEW BHEIIHUX
CWJI CMEIllEHa OTHOCUTENbHO o0enx oced pyHnnamenta (puc. 2.17), naBneHue noju
€€ YIVIOBBIMU TOYKaMH HaXOAT IO popMyJie:

¢ _ Nir (1 + 6ex + 6€y)
max g I~ b
min
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Puc. 2.17. sneyenmpennoe 3acpysicenue yHOaMeHma OmMHOCUMENbHO 08)X
2NIABHBIX OCeU UHEPYULL:

a — cmeujeHue pagHooeucmeyoWux HeUHUX CUl; O — YCmpoUucmeo
HeCUMMempu4Ho2o hyHoameHma.

[TockoJibKy B 3TOM clly4ae MakCHUMaJbHOE JIaBJICHUE OYAET TOJIbKO B OJIHOU
TOYKE MOAOIIBHI (PYyHIAMEHTA, JOMYCKAeTCsl, YTOOBI €ro 3HAYCHHUE YOBJIETBOPSIIO
YCJIOBHIO:

c .
P <15R,HO IpU 5TOM IPOBEPSIOTCS yCIOBHSA:

P <R; Pmax <1,2R - Ha HauboJiee Harpy>KCHHOM YacTH.

HOpﬂI[OK pacdyeTa BHCHCHPCHHO HAI'PYKECHHOI'O (])sz(aMeHTa

1. OmpenenaroT pa3mepsl MOAOWIBBI KakK Il LEHPAJIbHO HarpyXeHHOro

dbyHIaMeHTa.
a=—"" . p<R
RO - ]/m * d

2. JIis mpUHSTBHIX pa3MEPOB MOJOIIBBI OMPEALCISIOT KPAaeBble HAMPSIKEHUS MPU
BHELICHTPEHHOM MPHUJIOKECHUU HATPY3KH
Ni 6e
=—({x—)
A b

max

min
3. IlpoBepsiercs ycnoBue P max <1,2R
4. Ecnu paBHOAEWCTBYIOIIAS CHJI CMEIIEHAa OTHOCUTEIBHO 00EUX Oceil, Toraa
ellle ONpPEeETIAI0T KPaeBble HAMPSHKEHHUS B YITIOBBIX TOUKaX (PyH/IaMEHTa
N 6ex | 6Ge
¢ ==+
max A l b

min

5. Ilposepsitot ycnosue P° <1,5R
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IIpoBepka naBjieHMsi HA CJa0bIi NMOACTWIAIIIMH €0 TPyHTa (MpOBepKa
MOJACTHJIAIOIIETO CJI0%).

[Ipy Hamuuuum B CXKUMAEMOW TOJIIM ClHa0bIX TPYHTOB HEOOXOIUMO
IIPOBEPUTH JIABJIICHUE HA HUX, YTOOBI YOCUTHCS B BOSMOXKHOCTH MTPUMEHEHUS TPU
pacyeTe ocCHOBaHUs (0CaI0K) TEOPUU JTUHEHHOM 1eOpMaTUBHOCTH TPYHTOB.

1]
&

Puc. 2.18.

H€O6XOI[I/IMO, YTOOKI ITOJIHOE HaBJICHUC Ha KPOBJIIO IMOACTHUIIAOMICTIO CJI0A
HC ITPECBLIIIAJIO €T0 PACYCTHOI'O COIIPOTUBJIICHUS, T.C.

Gzp + ng < Rz , TIe
Gzp 1 Gzg - TONOJHUTENBHOE U IPUPOJHOE BEPTUKAIbHBIE HAIPSDKEHUS B TPYHTE
Ha T7TyOUHE Z OT MOJO0WIBBI (DyHAAMEHTA;

R, — pacueTrHOe CONpPOTUBIEHUE TPyHTAa Ha TJIyOMHE KPOBIM c€Iaboro cios,
onpenenaor no Gopmyne CHull, kak 1 ycinoBHOro gpyHaaMeHTa MUPUHON b, u
ryOuHOM 3aoxeHus d,.

Bce koapdunuenter B dopmyne (Yo, Y2, K, Mg, Mg M T.1.) Haxomar
IPUMEHUTENBHO K CIIOK0 €1a00ro rpyHTa.

ngzj/(d-l-Z) ; GZpZCZ'po; p0=p—ng,o

N1+ G + Gg 2z [
y f(b b)
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Puc. 2.19. Pacuemnas cxema x nposepke 0agieHus Ha NOOCMUNIArowWull cliou
cnaboeo epyHma.

upuny ycnoBHOro ¢ysaameHTa b, Ha3Ha4yarOT C y4eTOM pacCEUBaHUS
HaIPsOKEHW B mpenenax ciiosg TonmuHol z. Eciu npussats. Uto naBnenune Gzp
JEHCTBYET MO MOJIOIIBE YCIOBHOTO (pyHIaMmeHTa AB, TO miomaas ero noJouBbl
OyJleT COCTaBJIATh:

Gzp:&SAZINH

z zp

, TIe

N — BepTUKaibHas Harpy3ka Ha ypoBHe oOpe3a hyHIaMeHTa;

Az

n.m.

- 7151 JISHTOYHOTO (yHIaMeHTa bz =

- ISl KBaJipaTHOTO hyHAaMEHTa bz = +/ Az

- IS yCIIOBHOTO TIPsAMOYTONbHOTO GyHaaMenTa bz =+ Az +a’ —a,

__U-b)
2

, Tae | u b — pa3mMepbl MOIOMIBBI TPOSKTUPYEMOTO (DyHIaMEHTA.

Ecnn mpoBepka NOACTUNIAIONIETO CJIOS HE BBIMOJIHSAETCSA, HEOOXOIUMO
YBEJIMYUTH pa3Mep MOAOIBHI GyHIaAMEHTA.
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3. HPOEKTUPOBAHHUE KOT/IOBAHOB. OBECIIEYEHHUE
YCTONYUBOCTHU CTEHOK KOTJIOBAHOB. 3ALINUTA OT
HOATOIIVIEHUA

Oouue MoJI0KEeHUud

KoTtnoBaHamMu Ha3bIBalOT BHIEMKH Ppa3INYHBIC 110 FJ'IY6I/IHC, HO C A0CTAaTO4YHO

OOJpIIMMM  pa3MepaMyd B IJJAHE, YCTpaWBaeMble B TIPYHTE U
IpelHa3HAYeHHbIE JUIsl pa3JIMYHBIX LeEJeil: YCTpOMCTBO (PYHIIaMEHTOB,
MOHTa)Ka MOJI3€MHBIX KOHCTPYKLIUNA U 000pYI0BaHUsA, MPOKIAAKNA TYHHEIEH
Y KOMMYHMKAIIUM U T.II.

Bolemky, uMemomue Mallyl0 MUPUHY UM OOJbIIYIO JJIUHY, Ha3blBaOT
TpaHILIEsIMHU, a UMEIOIINE Majble pa3Mepbl B IJIaHE U OOJIbLIYIO TITyOuHYy —
1aXTAMHU.

- IIpoekT KOTIOBaHA SIBISIETCS COCTAaBHOM YacThIO OOIIEro MpOEKTa 37aHus WU
COOPYKEHHUS U BKIIIOYAET B CEO:

- YEepTEX KOTJIOBAHA;
- YKa3aHUs 110 MPOU3BOJICTBY U OpraHU3aluu padoT;
- 3AIUTHBIE MEPONIPUSATHSI.

Yeprex

YUYUTBIBAIOTCA: B IIJIAHC

1
2.
3.
4
5

BO3MOKHOCTh MIPOU3BOJICTBA PadOT;

BO3MOKHOCTh YCTPOMCTBA ONMATYOKH;

pa3MEIICHUE KPETUJIEHUS] CTEHOK KOTJIOBAHA;

pa3MEIIECHUE BOJIOTIOHMKAIOIINX YCTAaHOBOK;

rIyOMHAa B OCHOBHOM OIpEJeNseTcs 3ajJ0oXeHueM (PyHaamMeHTa (C y4eTom
NecyaHoM MOAYIIKH, TUIACT. IPEHaXKa U T.I1.)

YKa3bIBaIOT:

- TOPU3OHTAJIBbHYIO U BEPTUKAJIbHYIO ITPUBA3KY KOTJIOBAHA K MCCTHOCTH;

- OCHOBHBIC OCH,

- pa3Mepsbl OBEPXY U IOHU3Y;

- a0COJIIOTHBIE OTMETKH JHa "1 BaFHy@HCHHﬁ;

- 3AJI0JKEHHUE OTKOCOB — 1

33,HII/ITHBI€ MCPOIIPUATHUA

WX nenpro ABISIETCS COXPaHEHNUE NPUPOJHON CTPYKTYPhl TPYHTOB B OCHOBAaHUH
BO3BOJIMMBIX (DyHIaMEHTOB (T.€. JHS KOTJIOBaHA) M OOCECICYEHHH YCTOMYMBOCTHU
CTEHOK KOTJIOBaHA HA BCE BPEMsI IPOU3BOJICTBA CTPOUTENBHBIX PadoOT.
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HeobxoaumocTh coxpaHeHUsT NPHUPOAHON CTPYKTYpbl T'PYHTOB OOBSCHSETCS
TEM, 4TO €€ HapyILIEHUE B IpoLecce padoT HyJEBOr0O UKJIA COMPOBOKIACTCS, KaK
IIPABUJIO, YXYALIEHUEM CTPOUTEIBHBIX CBOMCTB OCHOBAHMS.

TDC6OBaHI/IH 110 COXPAHECHUIO IPUPOJHON CTPYKTYPbl OCHOBAHMUSI:

- He AOIIYCKaTh CKAINIMBAHHWC HAa OHC KOTJIOBAHA BOIbI (3aMa‘II/IBaHI/IH), T.K. OHO
yxXyamaceT CBOMCTBA I'PYHTOB TMPCAYyCMATPUBAIOTCA CIICHHUAJIBHBIC MCPBI JIA
3alllUThlI KOTJIOBaHAa OT 06BOI[HCHI/I$I.

- He nomyckaTth npomep3aHusi Ha KOTJIOBaHAa B 3UMHHUU Mepuoja padoT, T.K.
OOJBIIMHCTBO B 3UMHMU mepuoj padoT, T.K. OONBIIMHCTBO T'PYHTOB 00J1aaeT
IyYUHUCTBIMU CBOMCTBaMU. JlJi 3TOT0, JHO KOTJIOBAaHA MOKPBIBAIOT CIOEM IIIJIaKa
WIH JPyTroro aHaJIOTUYHOTO 110 CBOWCTBAM MaTepHaa.

- He nmomyckaTh MexaHWYECKOro BO3ACHCTBHUS Ha AHO KOTJjoBaHa. Jljisi »TOTO
KOTJIOBAaH MEXAHU3UPOBAHHON TEXHUKOMU HenokaneBaroT Ha 20...30 cwm.
OcTaBIIMiiCs TPYHT aKKypaTHO CHUMAIOT JoTaTaMHu.

- YcerpoiictBo (pyHIaMEHTOB HEOOXOAMMO BBITIOJIHUTH MO BO3MOKHOCTH OBICTpEE,
O0COOEHHO B JIOXJIMBBIN U 3UMHUMN NIEPUOABI CTPOUTEILCTBA.

TD€6OBaHI/I$I K YCTOMYMBOCTH CTEHOK KOTJIOBAHA.

- KOHCTpYKIII/II/I KPCIUICHUA CTCHOK HWJIM OTKOCOB KOTJIOBAHOB JOJIKHBI
BOCIIPUHUMATDb BCC HAI'PY3KU OT AABJICHHA I'PYHTA U IIOA3CMHLIX BOA W 3alIUIIATH
€TI0 OT UX OITIOJI3aHUs UJIN O6py1_IICHI/IH.

- IIpu pa3paboTke KOTJIOBAaHOB M TPAHIIEH B HEMOCPEICTBEHHON OJIM30CTH U HUXKE
YPOBHSL 3aJI0KEHHSI TNPUMBIKAIOIIUX COOPY)KEHUH HEOOXOAUMO MPHUHATHE
CHEIMAJIBHBIX MEpPONPUATUN MPOTHB pPa3BUTUSA OCAAOK U  jaedopmanuii
OJIM3KOPaCIOI0KEHHBIX COOPYKEHUI:

® HTO 3a0WBKa IIITYHTOBOW CTEHKH;
® 3aKpEIUICHHE TPYHTOB OCHOBAHUS;
® [10JIBOJIKa HOBOTO (PyH/IaMEHTA.

O0ecnieueHne yCTOHYMBOCTH CTEHOK KOTJIOBAHOB

B 3aBucumoctu OT TiyOMHBI KOTJIOBaHa, TPYHTOBBIX ycnoBudi u YI'B,
KOTJIOBaHBI YCTPAUBAIOT JTMOO C €CTECTBEHHBIMH OTKOCAaMH JIMOO MPUMEHSIOT T€
WJIU UHBIE METOJbI UX KPEIUICHHUS.
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KoT/10BaHBI ¢ €CTECTBEHHBIMH 0TKOCAMH

YCTpaI/IBaI-OT B CYXUX U MAJIOBJIAJKHBIX YCTOﬁqHBBIX I'pyHTax.

Ecnu BeicoTa kotTinoBaHa h,<5 M, To 3anoxxenue otkoca (otHomieHue h,/b)
onpeensieTcs o TadauiamM B 3aBUCUMOCTH OT BUJIa TPYHTA.

Ecau BeicoTa h,>5 M, To HE0OX0UM pacyeT KPyTU3HBI OTKOCA.

e Takue KOTJIOBaHbl HauboJee TMPOCThl, OJHAKO TMPU OSTOM PE3KO
YBEIIMYUBACTCS O00BEM 3EMIITHBIX paboT, OCOOCHHO TIpH TIIYOOKHX
KoTiioBaHaX. Kpome TOro B €CTECTBEHHBIX YCIOBUSX TOpOJa OTphIBKA
KOTJIOBaHA C €CTECTBEHHBIM OTKOCOM JAJIEKO HE BCETJa BO3MOXKHA (OJIM3KO
PaCIONI0KEHHBIE 3JaHUS)

Kot0BaHbI ¢ BEPTUKAJIBHBIMHA CTCHKAMM

MOTYT OBITh: - C KpEIUICHHEM
- 0e3 KperieHus

be3 kpermieHuss AOMYCKAETCA TOJIBKO B CYXHX M MAJIOBJIAXHBIX YCTOWYHBBIX
TpyHTax Ha HEMPOJOKUTENbHBIA CpOK. [ yOnMHa TakuX KOTJIOBAaHOB HE JIOJDKHA
IIPEBBILIATH:

e BIeckax 10 0,5 M
e Bcynecsax 10 1,0 m
® B CyINIMHKAaX W TJIHHAX 10 3* M

KoHcTpykiuu KperieHuil KOTJIOBaHOB BBHIOMPAIOT B 3aBUCHUMOCTU OT CIEIYIOIIMX
YCIIOBUU:

riyOrHa KOTJIOBAHA;
CBOWCTB I'PyHTOB;

VI'B;

® CPOK CIIyXObI KPETUICHUS.

B 3aBucHMMOCTH OT 3TUX YCIOBUM MNOAOMPAIOTCS CIEAYIOIUE KOHCTPYKUUU
KPEIUICHHUS:

® 3aKJIaIHbIC KPCIIJIICHUA,
® AHKCPHBIC HJIK ITOJKOCHBIC KPCIIIICHUA,
¢ IIITYHTOBLIC OI'PaAKIACHUA.
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3akiagHble KpenieHus

YcrpauBatot npu riyOuHe KOTIOoBaHA /0 2...4 M B CyXUX U MaJIOBJIAKHBIX
rpyHrax (puc. 3.1 a, 0). 3akinagHOE KpEIUIEHHE COCTOUT U3 CTOEK, PaCIOpPOK U
TOPU30HTAIBHBIX JTOCOK (3a0UpKH), KOTOPBIE 3aBOJST 3a CTOMKH CHH3Y IO MeEpe
yTayOJieHns KOTJIOBaHa WM TPAHIIEH, a CTOWKH IMOCTEIEHHO 3aMEHSIOT Ha OoJiee
JUTHHHBIC TIIATEIEHO PACKPETUISS UX PACTIOPKAMH.

™ l’>3

1, i
Puc. 3.1. Kpennenue eepmukanvoHvlx CmeHOK 8bleMOK:
a, 6 — 3aknaodHoe; 8 — anHkepHoe, & — nookocHoe, 1 — cmotixa, 2 — 0ocKu;
3 — pacnopka, 4 — ceaiika, 5 — cmsxcka, 6 - nookoc

bonee ynobnoe xpemneHue He Tpebyromee 3aMEHBl CTOCK IO Mepe
3arnyOJeHus] BBIEMKH, COCTOUT U3 MPEABAPUTENIBHO 3a0UTBIX B TPYHT
JBYyTaBPOBBIX CTAJIBHBIX OAaJOK, 3@ MOJKHA KOTOPBIX IMOCTENEHHO 3aKJaIbIBAIOTCS
JOCKH.

AHKepHBbIE 1 MOJKOCHbIE KPeNJIeHUus

YcrpanBaloT B TeX ClOydasx KOTJla MCKIIIOYAETCS BO3MOXHOCTh YCTaHOBKHU
pacnopok (IIUPOKUI KOTJIOBAaH, TaK € €CJIM PACIOPKH MEHIAIOT BO3BEJCHUIO
byHIaMEHTA).

st ycrpoiictBa aHkepHbIX (puc. 3.1 B) KpersieHud BIOJIb CTEHKH KOTJIOBaHA
3a0UBalOT HAKJIOHHBIC CBAWKH, KOTOPBIE COEAWHSIOT AHKEPHBIMU TATAMHU CO
CTOMKAMU KperIeHUsI.

B noakxocHom kperienun (puc. 3.1 T) CTEHKH YyAEpKUBAIOTCS  MOJIKOCAMHU
NepelaIMMK CIBUTAIOIINE YCUIIHS Ha YIIOp, 3a0UBaeMblil Y HUX OCHOBAHUSI.
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IHInyHTOBBIC OTpaKICeHUA

Cmy>aT 11l KpeIuieHusI BEpTUKAIBHBIX CTEH KOTJIOBaHA Mpu riayoune Ooiiee 4-x
METPOB, a TAKXKe IMpH JIF0OOU ITyOrHEe, HO MPU YPOBHE MOA3EMHBIX BOJI BBIIIE JTHA
KOTJIOBAHa.

ImyHTOBBIE OrPAXKIECHUS COCTOST U3 OTAEIBbHBIX JIEMEHTOB (IUITYHTHH), KOTOPbIE
MOTPYKAIOTCS B TPYHT €III€ 10 OTPHIBKM KOTJIOBAaHA U 00pPa3yIOT CIIOIIHYIO CTEHY
PEIOTBPAIIAIONIYIO CIIOJA3aHUE TPYHTA W NPOHUIIAHHE BOY B KOTJIOBaH.

Puc. 3.2. Jlepessinnoe wnynmogoe oepasicoenue:
a — u3 00COK; 6 — U3 OPYCcvbes, 8 — HUIICHUU KOHEY 0ePeBIHHOL WUNYHMUHbL
HImyHTHI MOTYT BBITIOJTHITHCS 3!
- IepeBa;
- cTanw;
- %\0

— JlepeBsiHHBIC IITYHTOBBIC OTPAKIACHUS IPUMEHSIIOT JJIS KPETUICHUS
HErJIyOOKHX KOTIIOBAHOB (3...5 M) (puc. 3.2) MOXKeT ObITh:

- momaTeIM (TommuHa 10 8...10cM)

- OpycuatsiM (t oT 10 10 24 cMm)

Puc. 3.3. Ilpoghunu npoxamnozo cmanvHo2o wnynma:
a — naocKutl, 6 — KOpLIMHbLLL, 8 — Z-00pa3HbIlL

JUIMHAa IOIIyHTUH OINpeAeNsieTcsl TIyOMHOW WX NOrpYKEeHHs, HO, Kak
IpaBWJIO, HE NpPEBBIMIAET § M, IMOCKOJbKY O0oJyiee [UIMHHBIA HE JOpOrod u
neOUITUTHBIN.
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JIJis TIOJTHOTO CMBIKAHUS IIIMTYHTHH WX CHA0XAIOT TpeOHEM WM Ma30M, a HIKHUN
KOHEI[ JENAaloT C OJHOCTOPOHHUM 3a0CTPEHUEM, 3a CUET 4Yero Morpy;kaemas
NINYHTUHA TPWKUMAETCd K YyXKe TMOrPYKeHHOM, YTO JejaeT CTeHKY Ooee
IUIOTHOM.

JIOTIOTHUTEIPHOMY ~ YIUIOTHEHWIO COCIWHEHUS IIIyHTHH CIOCOOCTBYET U
MOCTETICHHOW pa30yXaHue IPEBECUHBI B BOJIC.

I[epeBﬂHHoe IIIIYHTOBC OI'PAXACHHC OTIMYACT IIPOCTOTAa HM3TOTOBJICHHA, OJHAKO
CCTh OI'PaHUYCHUSA €TI0 IPUMCHCHUA !

- HEBO3MO>KHOCTb 3a0MBKH IIMTYHTUH B IUIOTHBIE TPYHTHI;
- HeOoJbIIas JIMHA ITYHTHUH (6...8 M);
- 1 OTHOCUTEIIbHO MaJlasi MPOYHOCTb.

— MeTainuyeckuid MIMyHT MPUMEHSIOT NMpu Tiyoune Oonee 5...6 M. 3a cuer
cBOEH KOHCTPYKIMH (puc. 3.3) oH o6magaeT O0NBIIONH TPOYHOCTHIO U )KECTKOCTHIO.

OH cocTouT U3 NMpokatHoro mpoduis 1=8...24 m.

- INIOCKOM;

- KOPBITHOM; } py OONBIINX U3THOAONITUX MOMEHTAX
- Z-06pa3Hoi hopmbl

CBsi3b MeXIy UIINYHTUHAMH 10 BEPTUKAIM OCYILIECTBISIETCS MPU MOMOIIU
«3aMKoOB». KoHCTpyKIHs 3aMKOB 00€CIeYMBAET IUIOTHOE M MPOYHOE COSTUHEHUE
IIMYHTUH MeXay coOoit. Ocraromuecs 3a30pbl B 3aMKax, ObICTPO 3aJIUBAIOTCS U
METAJLUINYECKAS LIITYHTOBAs CTEHKa CTaHOBUTCSA MPAKTUYECKU
BOJIOHETIPOHUIIAEMOM.

Kene300eTOHHBIN MIMTYHT NPUMEHSIOT TIPU MOCTPONKE HAOEPEIKHBIX, TPUYATBLHBIX
U THAPOTEXHUYECKUX COOPYKEHHUM, WM B TE€X CIyYasx KOrja IIIMYHT B
JTaTbHEUIIIEM HCTIOJIb3YIOTCS KaK 4aCTh KOHCTPYKIIUH.

K/ mmyHT

CrmomrHO¥ /6 psin cBait (3a0MBHBIX WM OYPOHAOUBHBIX )
PazpemieHHsIi psa cBal B IIIMHUCTBIX TPYHTAX.
KoHCTpyKIIuu MIMYHTOBBIX CTEHOK:

- 0e3 KkperieHu (KOHCOJIbHBIC);

- C pacropHbIM KPEILJICHUEM;

- C TPYHTOBBIMY aHKEPaMH.
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a) ; 9)

—

Puc. 3.4. Cxembl wunynmoswix oepasicoeruii.

a — KOHCONbHOe,; O — C PACNOPHBIM KpenjieHUeM,; 8 — C AHKEPHbIM KpenjieHUueM,
1 —wnynmosas cmenka,; 2 — pacnopka, 3 — 00843Ka; 4 — ankepHas ceas;
5 — anxkepuas msea.

[IpuMeHeHne KpersieHnd pacrnopHOrO0 M AaHKEPHOTO THUINA  YBEJIMYHMBAECT
YCTOWYMBOCTh IIMYHTOBOM CTEHKH, YMEHBIIAET BO3HHUKAIOIIKME HW3rudaromue
MOMEHTHI U €€ TOPU30HTAIbHbIE CMELIEHUs, YTO TO3BOJISIET JI€NaTh CTEHKU Ooliee
JIETKAMH.

4. METOJbI IPEOBPA3ZOBAHUSI CTPOUTEJIBHBIX CBOVICTB
OCHOBAHUMU

OO01mue MoJI0KeHUu

3a mocrmegHue TONMBI  HAONIOMAETCS  HEYKJIOHHOE  yBEIMYEHHE o0beMma
cTpoutTenbeTBa B CIIOXKHBIX WI'Y. Bee wamie s ctpoutenscTBa MCHOJIB3YHOTCA
IUTOMAKH, CJIOKEHHBIC CIA0BIMH TPYHTAMHU — WIJIAMH, PBHIXJIBIMH TIECKaMH,
3aTOp(OBAHHBIMU OTIIOXKCHHUSIMHU.

Oco0Oyro mnpoOiieMy COCTAaBJISIOT T.H. PErHOHANIBHBIC TPYHTHI, 00JIaJIaroIIue
crenu@UIESCKUMHU CBOMCTBAMH 3TO:

- BEYHOMEP3JIbIe TPYHTHI;
- JIECCOBBIC MPOCATOYHBIC TPYHTHI;
- HaOyXaloIlIHeE;

- 3aCOJICHHBIC TPYHTHI;

- O3CPHO-JICAHUKOBLIC OTJIOKCHUS
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JlaBaiiTe KpaTOK pacCCMOTPUM UX CreU(PUIECKIE CBONCTBA:

Oco0oe MecTO  3aHMMArOT HACBIIHBIE TPYHTBI — O3TO TOJIIMA Pa3HOPOIHBIX
OTJIOKEHHH, Cc(hOpMHUpOBaBIIEeCS B PE3yJIbTaTe TEXHOTCHHOM JESTEIbHOCTH
YEJIO0BEKA, a TAaKXKE CO3/1aBacMbIe IIEJICHAIPABICHHO OTCHIIKOW WJIM HaMBIBOM.
Haceinuble TpyHTBI OYE€Hb Pa3HOOOpPA3HBI M MCIOJIB30BAaTh HMX B KadyeCTBE
OCHOBAHUS CIIEYET C OYEHb OOJBIION OCTOPOKHOCTHIO.

e MHuorue ux 3TuxX (yKa3aHHBIX) TPYHTOB B MPHPOJHOM COCTOSHUH HMEIOT
HEBBICOKYIO HECYIIYIO CIIOCOOHOCTh M MOBBIIICHHYIO CXHUMaeMOCThb. [lms
JIPYTHUX XapaKTEPHO CYIIECTBEHHOE YXY/IIIICHHE MEXaHHUECKUX CBOWCTB MPH
OTIpeIeNICHHBIX BO3JICHCTBUAX (HAIIPUMEp, 3aMauyuBaHUE JIECCOBBIX TPYHTOB
0]l HATPY3KOW, OTTaMBaHUE MEP3JBIX TPYHTOB, PACCOJICHUE 3aCOJCHHBIX
TPYHTOB U T.]I.)

e Hepoomenka ATHX SIBJICHUH MOXET TNPUBECTH K  3HAYUTEIbHBIM
nepopMaiusiM OCHOBaHUS K €ro MPOCaJIKaM U JIaXke K NOTepe YCTOMUNBOCTH
OCHOBaHUS.

VY4yer 3TuX SABICHUM MOAPa3yMeBaeT YIydYIIEHHWE CTPOUTENBbHBIX CBOWMCTB TAaKHX
IPYHTOB MHOT'OUMCJIEHHBIMH CIIOCOOAaMU HapaBJIE€HHOTO BO3JCHCTBUS.

Kuaaccuduxkanus meroaos

Mepbl nipeoOpa3oBaHus CTPOUTENBHBIX CBOMCTB OCHOBAaHUS MOYHO pa3/eiuTh Ha
TPU TPYIIIIBL:

1. — KOHCTpYKTHBHBIE METOBI, KOTOPHIE HE YJIy4IIAIOT CBOMCTBA CAMHUX I'PYHTOB,
a co3JarT OoJiee OJIArONMPUSITHBIE YCIOBUS paOOThl UX KaK OCHOBAHUM 3a CYET
pEeryaupoBaHMs HAPSHKEHHOTO COCTOSIHUS U YCIIOBUM 1e(hOpMUPOBAHHMS, KOTJa UX
OTpULIATEIbHBIE CBOWCTBA HE MOTYT MIPOSIBUTHCS;

2. — YNJIOTHEHWE TPYHTOB, OCYLIECTBJISETCS pa3IMYHbIMH CHOco0aMu U
HaIpaBJ€HO HAa YMEHBILIEHUWE MOPUCTOCTH TPYHTOB, CO3/laHHME OO0Jee IMIOTHOU
YIaKOBKH MUHEPAJIbHBIX arperaTos;

3. — 3akpemieHWe TpPYHTOB, 3aKJIIOYaronieecss B 00pa30BaHUM MPOYHBIX
VCKYCCTBEHHBIX CTPYKTYPHBIX CBSI3€ MEKy MUHEPAJIBbHBIMU YACTUIIAMH.

¢ Bribop MeTona mpeobpa3oBaHus CTPYKTYPHBIX CBOMCTB TPYHTOB 3aBUCHUT
OT:
- TUMa rpyHTa (€r0 (U3MYECKUX CBOMUCTB);

- XapaKTCPUCTHUKA HaHHaCTOBaHHﬁ;

- OCOOCHHOCTH 6y,ﬂym€l"0 COOPYKCHUA, T.C. MUHTCHCUBHOCTHU
nepcaaBacMbIX UM HAI'PYy30K;
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- p€IIaCMbIX MHKCHCPHBIX 3a/1a4;
- TEXHOJIOTUYECKUX BO3MOXKHOCTEM CTpOHTCJIbHOﬁ OpraHu3aluu.

* CriermmdyeCcKre CBOMCTBA PErTMOHAIBHBIX TPDYHTOB

1. Unel: oOpa3oBaiuch B pPeE3yJbTaTe BHINAJACHUS B OCAJOK MeJIbYallInX
4yacTull opojibl. nucTeie TpyHTHI BCETJia HAXOJATCS B BOJOHACKHIIIICHHOM
COCTOSIHUH

S,~1.0

B takom rpyHre nMmeroTcs (mpeods1agaroT) BOAHO-
— KOJIJIOUTHBIE CBSI3H;
— KpUCTAIM3alMOHHBIC CBSI3H;

2. JleccoBblif TPYHT: 3TO TOT K€ WJI, HO B BBICYIIEHHOM COCTOSHUHU
(mpocafoyHble TPYHTHI). Phixias cTpyKkTypa — Te€Xe CTPYKTYpHBIE CBS3M, HO HET
BOJIBI.

3. BeyHOMEP3BIN TPYHT, CBOMCTBA 3TUX IPYHTOB CYIIECTBEHHO 3aBUCAT OT UX
temneparypsl. [lpu ee yBennueHuu, T.e. OTTaMBAHUHU, TAK)KE TPYHTHI JAAIOT (TaKKe
KaK JIECC) MIHOBEHHYIO NpPOCaJKy, a IMpU IPOMOpPaXKMBaHUM HaOIIOIaeTCs
MOPO3HOE IIy4Y€HHE CTPOUTEIBCTBO HA TAKUX TypTax BEIETCA CIICIUaIbHBIMU
METOJaMU:

- 100 COXpaHEHHE BECHON MEP3JIOTHI;
- 100 CHEeNUaNbHOr0 OTTAUBAHUS U YITIOTHEHUS
- 1100 MPUMEHCHHE CIICIIUAabHBIX CXEM 3/IaHUIN HE OOSIIIMXCS 0CAIOK;

4. 3aropdoBaHHBIC TPYHTBl — TPyHTHI, coaepxkamue oT 30 mo 60 %
OpraHUYEeCKUH BEIIECTB, 3TU TPYHTHI 00JIaJal0T MAJION MPOYHOCTHIO, U OOJIBIIION a
TJIABHOE HEPABHOMEPHOMN CKUMAEMOCTBIO.

B morpebennom Tope MOKHO CTPOWTH, HO HE B KOEM CiIy4ae HE JOpbIBaTh 0O
Topda (THUEHHE) M TIPOBEPSETCA Hecylas CIOCOOHOCTh (IOACTUIAIOIINMA
TOpGSHOMN CIT0H)

5. HaGyxaromue ruHbl — YBEJIMYUBAIOT CBO 00bEM MpPU 3aMaulBaHUU.

6. 3aCOJICHHBIC TPYHTHI - IIpH 3aCOJICHUH PE3KO CHUKAIOT CBOIO IIPOYHOCTL U
YBCIIMYNBAIOT C)KUMACMOCTD (B MECTax rac BO3HHUKACT ITOCTOSHHAas (bHHBTpaHI/ISI
BOJbI CJICAYCT BLIMBIBAHHC COJ'II/I).

7. O3epHO-JIETHUKOBBIE OTI0KEHUS (JIEHTOUYHBIE TJINHBI)
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Hctopuueckuii mpoiuecc uX 00pa30BaHUS BBHIMJSIAUT CIEAYIOMIUM 00pa3zoMm:
BOJHBIM IIOTOK HECET KPYNHBIE YAaCTUIBI M OHM BBINIAJAIOT B OCagoK. Bona
OCTaHABJIMBACTCS U BBINTAIAIOT MEJIKUE YACTULBI U T.1I.

[JIMHUCTBIE MPOCIOWKH BOJIOHACHIIIEHHBI 332 CYET TAKOW CTPYKTYpPHI (IJIMHUCTBIX
IPOCIOEK) OHM OYEHb XOpOWIO NPOIMYCKAIOT BOAY B TOPU3OHTAIBHOM
HAIIPaBIECHNH, & B BEPTUKAIBHOM K¢ 10CTaTOYHO MaJl

Ecnu neHTOYHBIC TJIMHBI IICPeMATb, TO OHHU IICPCXOOAT B TCKYYC- IINIACTHUYHOC
COCTOAHHUC, 3a CUCT OCB060)I(I[CHI/I${ BOJbI U3 I''TMHUCTBIX IIPOCJIOCK.

KoHCTpyKTHBHBIE MeTOABI yJIyUllIeHUS YCJIOBUH padoThl TPYHTOB
e 3amMeHa rpyHTa OCHOBaHHUSI (TPYHTOBBIE MOIYIKH )
e [IImyHTOBBIE OTpaXKaCHUS
e ApmupoBaHUE IPYHTOB
e BOKOBBIE IPUTPY3KH

I'pyHTOBBIC IOAYIIKH

Ecnu B ocHOBaHUM 3ajieraroT ciiabble IPYHThl U MX HCIIOJIb30BAHUE OKAa3bIBAETCS
HEBO3MOKHBIM WJIM HEIEeJIeCO00pa3HbIM, TO BO3MOXXHO SKOHOMHYHON MOXET
OKa3aThbCsl 3aMEHa cjaaboro rpyHTa APYruM, T.€. HNPUMEHSIOT T.H. TPYHTOBBIE
MOAYILKH.

Bce OCHOBHBIE BBIKJIQJIKM, pAacueThl UM 3aMEUYaHUSl KacaTelbHO MPUMEHEHUS U
MPOEKTUPOBAHUS TPYHTOBBIX (IT€CYAHBIX ) TOIYIIEK CM. paHee

IInyHTOBBIE KOHCTPYKIUU
UCTIOJBb3YIOTCS JUIsl YJIYyUYLIEHHUs] YCJIOBHM pabOThl I'PYHTOB Kak Orpa)kAarolliue
DJIEMEHTBI B OCHOBAHHUsI COOPYKEHUN

nyHT morpyskarT 4Yepe3 TOIly Cia0bIX TPYHTOB B OTHOCUTENBHO ILIOTHBIN
rpyHT. M Ha mecdyaHo NOJACHINKE (IPESHUPYIOUIUNA CJIOHW) B CONPSIKEHUU CO
HIITYHTOBBIM OTPAXKICHUEM YCTPAUBAETCA COOPYKEHHUE.

Takoe TEXHUMYECKOW pellIeHHE MCKIIYaeT BO3MOXHOCTh BBIMUPAHMS TPyHTa B
CTOpOHY M3-MOJ (PyHIAaMeHTa, T.e. YBEJIMYMBAECT €ro HECYIIYI CIIOCOOHOCTH, 3a
CYET TOTO, YTO TPYHT MPUBOJUT K YMEHBLIEHUIO OCAOK.
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Puc. 4.1. Ycunenue ocnoganusi ¢ NoOMowbo WNYHMOBO20 02PAHCOCHUS:

1 — ¢pynoamenm; 2 — cnabwlii cpyHm; 3 — WNYHMOBoe ocpaxcoerue, 4 — niommublil
epyHm, 5 — necuauas nooyuwKa (OpeHupyrowuil ciou)

Puc. 4.2. Apmuposanuu epynma 6 UCKycCmeeHHOM OCHO8AHUU (yHOamenma (a),
npu ycmpoticmee Hacvinu (0), npu 6030eticmaull 3acbinok (8):

1 — pynoamenm; 2 — apmupyrowue snemenmovl; 3 — necuauas NOOYWIKa;
4 — Haceinb, 5 — noonopHas cmenka, 6 — npusma oopyuieHus.

ApMHpOBaHUE TPYHTOB

Metoa apMHpOBaHUs TPYHTa 3aKIIOYACTCS B BBEJICHHWHM B HETO CIICIMAJIBHBIX,
ApPMHPYIONIUX JJIEMEHTOB, YMCHBIIAIOIINX €r0 CKMMAECMOCTh M YBEIUYMBAIOIINX
€ro MPOYHOCTh. APMHUPOBAHUE MMPOU3BOIUTCS B BHJIC JICHT WJIM CIUIOIIHBIX MATOB,
BBITIOJTHEHHBIX W3 T'€OTEKCTWJISA. Peke HCmoib3yeTcss MeTaluinuecKkas apmaTypa
(cm. puc. 4.1). Apmupyromue dJeMEHTBhl JOKHBI 00J1alaTh JOCTaTOYHOM
MPOYHOCTBIO U 00eCTIeYMBaTh HEOOXOAMMOE 3allCTUICHUE C TPYHTOM, JJIS Yero MX
MTOBEPXHOCTH JCIIAeTCs IIIEPOXOBATOM.
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bokoBble npurpy3ku

YCTpONCTBOM NPUTPY30K OCHOBAHUSI U HU30BOM YAaCTHU OTKOCOB MOKHO MTOBBICUTH
YCTOMYMBOCTb OTKOCOB, a TAKXKE OCHOBAHME IPYHTA MO €€ MoAomBou. [Ipurpysku
BBITIOJTHAIOTCS U3 KPYIMTHOOOJIOMOYHBIX WJIH MECYAHBIX TPYHTOB

Puc. 4.3. Veenuuenue ycmouvivueocmu Haceinu Ha ciabwix epyHmax memooom
OOKO0B0U NPUSPY3KU:

1 — cnabuvuii epynm,; 2 — bokosas npuepysxa, 3 — HACbINb.

Yi0THeHUEe TPYHTOB

Kaaccupukanus MeTo10B YILIOTHEHUS

Mertozp! yIIoTHEHNS TPYHTOB NOAPA3ACIISIIOT HA:

- IIOBEPXHOCTHBIE, KOrJa YIUIOTHAIOUIME BO3JECUCTBHS NPUKIAIABIBAIOTCS Ha
MOBEPXHOCTH W TMPUBOJAT K YIUIOTHEHUIO CPAaBHUTENIIBHO HEOONBIION TOJNILIU
I'PYHTOB

- IJIyOMHHbBIE, KOTJa YIUIOTHSIOUIME BO3JCUCTBUS MEPENAIOTCA 3HAUUTEIbHBIE 10
[NIyOMHE YYaCTKHA TPYHTOBOTO MacCHUBA.

— HOBGDXHOCTHOG YINIOTHCHHUC IIPONU3BOAUTCA

® YKaTKOW;

® TpaMOOBKOIi;

e BUOpPALMOHHBIMU MEXaHHU3MaMHM (BUOPOYIJIOTHEHHEM )
® [I0JBOJIHBIMU B3pPbIBAMH;

® BBITPaMOOBBIBAHHEM KOTJIOBAHOB.

K

— METOJaM FHV6I/IHHOFO YIUIOTHCHHUA OTHOCAT

® YCTPOMCTBO NECYAHBIX, [PYHTOBBIX U U3BECTKOBBIX CBail

e [IyOMHHOE BUOPOYIIIOTHEHUE

® VYIUIOTHEHUE CTAaTMYECKOM NMPUTPY3KON B COUYETAaHUU C yCTPOUCTBOM
BEPTUKAJIBHOTO ApEHaXa

® BOJONOHMKEHUE
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e ryOMHHBIe(KamMyQuieTHbIE B3pbIBbI 3aps10B BB nnu 351€eKTpOoB3phIBhI)
JIroOble yIIIOTHEHHE MOKHO ITPOU3BOIUTH TOJIBKO A0 ONPEAEIIEHHOTO Ipeaena (10
0TKa3a), MOCJIE€ TOCTUKEHUSI KOTOPOTO JajbHENIIee BO3ICHCTBUE HE TPOU3BOJAT K
3aMETHOMY YIUUIOTHEHUIO

Ha puc. 4.5 npuBeaeHsl rpaduky WLTIOCTPUPYIOIINE NPOLECC YIUIOTHEHUS TPYHTA
IpU HWIMHIPUYECKUX YIJIOTHSAIOMIUX BO3IEHCTBUAX (YKaTKe, TpaMOOBKE)

VY1JI0THAEMOCTh I'PYHTOB, B 3HAYUTEILHOM CTEIEHHU 3aBUCHUT OT UX BJIAXKHOCTU
U OIPCACIACTCA MaKCUMaJIbHON IIJIOTHOCTBIO CKeEjeTa YIUIOTHACMOI'O T'pPpYyHTA

Ia’ .Mmax M OTHOCHTEIbHOH BIAXKHOCTBIO W, ,m

Pd‘L
Pd, max [ L~ |

Puc. 4.4. 3asucumocmo niomuocmu cxenema YNJIOMHAEMO20 cpyHmMa om
GJllasiICHocmu npu cmaHOapmHOM YNnJi1OmHeHuu

a U 2 4 6 g 1 n

100 \\

200 \\\

300 P

4o = ——1

4h, MM

5 0_2 & 6 8 1 h
P o

100 S

260

Ah.MM

Puc. 4.5. [lonuoicenue yniomusaemou no8epxHoCmu 68 3a8UCUMOCMU OM YUCLA
y0apos (npoxo008):

a - om obwe2o yucia yoapos, 6 - om kaxicovix 08yx yoapos, 1 - mouka
VIIOMHEHUs 00 OMKA3A
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OnTtumanbHas BIAXKHOCTh — BIAXHOCTh COOTBETCTBYIONIAS HAWIYUIIEMY
yIUIOTHEHWIO TpyHTa. OHA OmpenenseTcs B MpuOOpe CTAaHAAPTHOTO YIUIOTHEHUS
(mpubop ITpokTopa)

YIuloTHeHHe YKATKO M BUOPUMPOBaHUEM

VIUIOTHEHHUE YKATKOW MPOU3BOAMUTCS CAMOXOAHBIMU M MPUIICITHBIMU KaTKaMu
Ha T[HEBMAaTHYECKOM XOAYy, TPYXKEHbIMH CKpernepaMu, aBTOMAIIMHAMH,
TpakTopaMu. [loMUMO yKaTKH MCTIOJB3YIOT BUOPOKATKHA M CaMOIIepPEIBUT AIOIITHECS
BUOpOMAIIMHBIL. YKaTKaM MOKHO YIUIOTHHTh TPYHTBI TOJIBKO Ha O4YeHb
HEOOJIBIIIYIO TIIYOHMHY, IIOATOMY O3TOT METOJ B OCHOBHOM IIPUMEHSTCS IIpHU
MOCJIOWNHOM BO3BEJCHUM TPYHTOBBIX TMOAYIICK, IUIAHUPOBOYHBIX HACBHINEH,
36MJSIHBIX COOPYKEHUM, IIPH TOJCHIIIKE OCHOBAHUM IIOJ IIOJbI. YIIJIOTHEHUE
JIOCTUTAETCS MHOTOKPATHOW MPOXOJKOMN YIUIOTHSIFOIIMX MEXAaHU3MOB. BiaxHOCTH
TPYHTOB IIPH 3TOM JOJIKHA COOTBETCTBOBATH ONITUMAJIbHOM.

3a YIUIOTHEHHYIO 30HY Mh,, TPUHUMAIOT TOJILY TPYHTA, B Mpeaesax
KOTOpPOM IJIOTHOCTh CKeJieTa TpyHTa pd HE HUXKE 3aJaHHOrO0 B MPOEKTE WU
JOIMYCTUMOTO €€ MUHUMAJIbHOTO 3HAYEHUS. Y IUIOTHEHHE ONTUMAJIIBHON TOJIINHBI
YVIUIOTHAEMOI'O CJIOS TPYHTa M 4YHCJA MPOXOJOB MCIIOIB3YEMBIX MEXAHU3MOB
MIPOU3BOIUTCS HA OCHOBAHUH OTIBITHBIX PadoT.

Meron MOITHOCTS YITIOTHIEMOTO CIIOS e
Kaox (> 0.1..025m
— _
keokd=12,.1 5w ged 0.2..0.35m
Kamok ¢
BupaopoMt. , 0.2.. 0.351\,;
F -
Bl e > 0.5..0.7m IpH ofpatHerHoM dpose pat

YmiortHenue Tpam0oBaHuEeM

-Pyunsbie nerkue TpamO0BKY (TIpH OrpaHudeHHOM (GPOHTE PabdoT)

-Tspxenbie TpaMOOBKH
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Puc. 4.6. Pyunwvie neckue mpambosku

heen=10...15cm

TpamboBra Bec
2-151oHH

«( ooooooooooO)
00Q0C0000d X

1M

Cramb. JnicT
,2.3,5m
R IERE

Puc. 4.7. Tsaoicenvie mpambosxu

Tsokenas TpamMOOBKa M3rOTaBIMBAETCS M3 k/0 U MMeeT B IiaHe GopMy Kpyra
WIM MHOroyroyibHuka (>8 cropon). Ilpumensiercs sl ymioTHEHUS BCEX BHJIOB
ITPYHTOB B MNPUPOJHOM 3aJIeTaHUU (IbUIEBATO-TJIMHUCTBIX npu §,<0,7), a Takxke
HMCKYCCTBEHHBIX OCHOBAHUM U HACBHIIICH.
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LTI

Puc. 4.8. Cxema nosepxnocmnozo yniomueHus 2pynma maxicenol mpamoboeKoli.

l-ynnomusemas nonoca; 2-nonoca nepekpvlmusi; 3-yniomusaemas noioca,
4-mecmo cmosiHKU 9KCKagamopa, 5-ocb NpoxooKu skckasamopa, 6-mpambosxa.

e oo e L] |
I | L LA SR T3 I N
10— . (uwcno yoapos)
! [0 OZHOMY CIERY
20—+~
f
30+ |
401 | ah=const
\ ah
so | oTKa3 s
(ana rmn: 1. 2eM k-
60— nna neckos: 0,5...1,0cM)
palnnna
0CcaaokK ah (mm)
——+—+—+——+—++—++++++—N
T {B4CN0 YRAPOB)
S
ofuma ocamka
Smu
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k. - xo>dpuuuent
d,, - mamerp TpamMGOBKH
Iecku, cynmecu: k. =1,8

CyriuHKy, Tusbl: k. =1,5

MeeTcss OMBIT TIPUMEHEHHUS CBEPXTSDKEIBIX TpamMOOBOK BecoMm  >40T,
cOpachkIBa€MbIX C BBICOTHI 10 40M.

YacTo yMJIOTHEHHWE MPOU3ZBOAUTCA JO OIPEAEICHHOM CTENEeHW IUIOTHOCTH,
BBIPAKAaeMOii depe3 KOd()(QUUUEHT YIIOTHEHHS K., PaBHBIA OTHOLICHHIO
3aJJaHHOTO0 WM (PAKTUYECKHM TOJYyYEHHOrO0 3HA4YeHHsI IUJIOTHOCTH CKeJeTa
YIUIOTHEHHOTO TPYHTA L, .0, K €TI0 MAKCUMAIBHOMY 3HAYEHUIO 110 CTAHIAPTHOMY

yHHOTHeHI/HO IOd,com ,» T.€. kcom = Iod,com/pd,max .

IIpu stoMm k., npunumator = 0,92...0,98

TpamboBaHMe MPOU3BOIUTCS C TIEPEKPHITHEM CIeT0B (puc.4.8)

ITogBoaAHBIE B3PBHIBbI
MPUMEHSIOTCS JUIsl YIUIOTHEHUS PBIXJIBIX MMECYAHBIX TPYHTOB MM MaKPOTIOPUCTHIX
npocanounbix. Hanbonbmmii apdext npu $r=0,7...0,8

BasioBa

\V4
>10M VLY, /\/ N Ao N N v v
h=1,5m N N v
0,3M..04m h<1,5m

\

Cemra 0,8*0,8...1,2*1,2m
3apsinbl BB

Puc. 4.9. Cxema ynnomuenus puixavlx neC4auvblx epyHmo8 n0080OHLIMU 83Pbl8aAMU
3a cueT PHepruu B3phIBa YIUNIOTHEHUE TPOUCXOAUT NpuMepHo Ha £=0,3...0,5(Mm),
hoow=1...4(m).

CyTbh MeTOJ1a 3aKJII0YAETCS B UCIIOIb30BAHUH YHEPTUU B3pBIBA, IPOU3BOAUMOIO
B BOJIHOU CpeJe, I pa3spyLIEHUs CTPYKTYPBI U YIUIOTHEHHS TPYHTOB.
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Boanasg cpema, ¢ OIHOM CTOpOHBI, oOecnedyuBaeT 0oJjiee pPaBHOMEPHOE
pacrpeeneHue yIoTHSIOMIETO B3PhIBHOTO BO3AEHCTBHS 110 IIOBEPXHOCTH I'PYHTA,
C APYrOM CTOPOHBI — FACUT SHEPIHUIO B3pPbIBA, HAIIPABICHHYIO BBEPX.

BbiTpam0oBbIBaHHE KOTJIOBAHOB

Meton 3akitodaercs B 00pa3oBaHMM B TPYHTOBOM MAacCHBE IOJOCTH IyTEM
cOpacelBaHMsI B OJIHO M TO K€ MECTO TpamMOOBKM, MMeroled (opMmy Oyayuiero
dbyHaamenTa. 3aTeM MOJIOCTh 3aMOIHSIETCS] OETOHHON CMECHIO.

Meton 3>¢¢ekTuBeH TeMm, YTO BO BpeMs BBITPAaMOOBBIBAHHS, TPYHT BOKpPYT
oOpa3yeMOl IOJIOCTH YIJIOTHSAETCS, 34 CUET 4YEero YBEJIWYUBACTCS HECyIas
CIIOCOOHOCTh OCHOBaHMSI M CHWXaeTca Je(OpMUPYEMOCTb, a COOpPYKEHHE
MOHOJIMTHOM (PyH/ITaMEHTHOM KOHCTPYKIMU HE TpeOyeT MPUMEHEHHUS OnaityOKH.

Puc. 4.10. Cxemvt ycmpoiicmea memooom GblmpamOO8bI8aAHUs KOMIOBAHO8
@dyHOamenmo8 ¢ NAOCKOU NOOOWBOU (a), C 3a0CMPEHHOU NOOOWBOU 00bIYHO20
muna (6) u ¢ yuupeHuviM OCHOBAHUEM (8):

1 — cmakaHn 0ns ycmano8Ku KOAOHHbL, 2 — pyHOamenm; 3 — 30HA YNIOMHEHUS,
4 — empamb0BaAHHbBLIL HCECMKUL 2PYHMOBBILL MAMEPUAT

BriTpamMOOBBIBaHHE BBITIOJNHAIOT IyTeM cOpachiBaHUS TPaMOOBKH BECOM
1,5...10T (mo 15T) mo HampaBisitolieil MayTe C BBICOTHI 3...8(M) B OJIHO MECTO.
(=10...20 ynapoB)

TpamMOOBKY M3rOTaBJIMBAIOT U3 JUCTOBOM CTaau TOMMKUHON &...10 (MM) B popme
Oyymiero pyHIaMeHTa U 3aroHAIOT €e OETOHOM JI0 3aJJaHHOM MacCHI.

Takoit cmoco0 ycrpoiicTBa (yHAAMEHTOB IMO3BOJSIET COKPATUTh O00bEM
3eMIISIHBIX padoT B 3...5 pa3, NPaKTUYECKU MOJTHOCTHIO UCKIIOYUTH ONayOOoYHbIe
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paboThl, CHU3UTH pacxo OeroHa B 2...3 pasa, metauia B 1,5...4 pa3a, a CTOUMOCTb
U TPYJIOEMKOCTh YMEHBIIUTH B 2...3 pa3a.

7d,max = 169517,5(KH/M3)

Ilecuaubie cBau

NPUMEHSIIOTCS IS YIUIOTHEHUSI CHJIBHO CHKMMAEMbIX MbUIEBATO-TJIMHUCTBIX
TPYHTOB, PBIXJIBIX MECKOB, 3aTOPGOBAHHBIX TPYHTOB Ha riayOuny mo 18...20(m).
(cm. puc. 4.11)

al )]

Ti T

| 1

N

Puc.4.11. Cxema ycmpouicmea necuanulx ceail:

a — noepysiceHue 00caoHol mpyowsl, 6 — uzeneweHue 0O6caoHou mpyovl u 3acbinKa
CKBAJMCUHBI NECKOM, 6 — cxema necuanou ceau, 1 — obcaounas mpyoa;
2 — camopacKkpvl8arowuiics HaKOHeYHUK, 3 — necuanas ceas, 4 — 30Ha yniomHeHus

[TpumensieTcs: Takke METOJ « cBasi B cBaro». CyTh €ro 3aKII0YaeTCs B TOM, UTO
MOCJIe TOT0, KaK MHBEHTapHas TpyOa M3BJIeUeHA U3 TPYHTA, CTBOPKA HAKOHCYHHKA
3aKpBIBAIOT, W TPyOa IMOBTOPHO IOTPY)KAETCSI B TEJIO YK€ YCTPOCHHOW CBau
(momyuaetcst morpy3uthb 10 0,8hce), cHOBa 3ackimaeTcs mopiued mecka, U TpyoOa
MIOCTENIEHHO M3BIIEKAETCS.

[TonyuuBmIvecss mecyaHble CBad, MOMUMO YIUIOTHEHHSI TPYHTa, UTPAIOT POJb
BEPTUKAIBHBIX JIPEH, 3a CYET 4Yero CYIIECTBEHHO YCKOpSETCS Mpolece
KOHCOJUJAIMU BOJIOHACHIIIEHHBIX TIMHUCTBIX OCHOBAHMIA.

Cran pasMeuiar0T OOBIYHO B IIIAXMaTHOM nopsaaKke ¢ I1ICPECCUCHUECM 30H
YILUIOTHCHUA.
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Puc.4.12. Cxema pazmewenus necuanvlx ceail 6 niaHe:

1 — necuanas cea, 2 — 30Ha YNJIOMHEHUA

I'pynToBbIEC CBan
MIPUMEHSIOTCA Ui YIUIOTHEHUS W YJIYYIICHUS CTPOUTEIBHBIX CBOMCTB
MPOCATOYHBIX MAKPOMOPUCTHIX M HACBIIMHBIX NbUIEBATO-TJIMHHUCTBIX TPYHTOB HA
riryoune 10 20(m).

CyTp MeTOla: YCTpauMBaeTCsi BEpTHKajdbHAas CKBaXuHa (IMOJIOCTh) IIyTEM
MOTPY>KEHUSI MeTauTndeckor TpyObl (mpoboitHnka) d=~40(cm), KoTOpas 3aTeM
3aChINIAETC MECTHBIM TPYHTOM C MOCJIOWHBIM YITIOTHEHUEM.

B  pesymbrare  oOpasyercs ~ MaccuB
YIUIOTHEHHOTO TPYHTA, XapaKTEPU3YIOIIUHCS
MOBBIIIEHHON MPOYHOCTHIO U 0OoJiee HHU3KOU
CKHMMAEMOCTBbIO, B IPOCATOYHBIX TPYHTAX
YCTPaHSIOTCS MPOCAI0YHbIE CBOMCTBA.

| r=1,5...3,5m

* 30HZ YNNOTHEHUA
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Puc.4.13. Cxema ycmpoiicmea epyHmo8wvix c8ati CHoCOOOM CepOeyHUKA:

a — obpazosanue CKANXCUHbI 3AOUBKOU UHBEHMAPHOU c8au, O — u3eleyeHue
UHBEHMAPHOU C8AU, 8 — 3ANOJHEHUE CKBANCUHbL SPYHMOM C mMpamoOosaHuem,
1 — uneewmapmuoul oawmax; 2 — cepoeynux, 3 — monom;, 4 — mpamboska;
5 — ynnomnenmuwiil 2pyHm 3anoaHeHus.

Puc.4.14. Cxema obpazosanus ckeaxdcut dHepauell 83puléa:

a — YCMpOUCmeo CK8ANCUHbL — WNYPA;, O — CKBANCUHA — WNYDP, NOO2OMOBIEHHASL K
83puigy, 6 — ecomosas ckeadxcuna, 1 — Oawmaxk; 2 — Oyposas wmaned,
3 — Haconoeuux; 4 — monom, 5 — OepessiuHbIl OPYCOK 01 NOOBECKU 3apsaod,
6 — oemonupyrowull wHyp,; 7 — 3aps0 BB
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HN3BecTKOBBIE CBAR

OPUMEHSIOTCS i1l TJIyOMHHOTO YIJIOTHEHHUS! BOJOHACBHIIICHHBIX TIUHUCTBIX U
3aTOp(OBAHHBIX TPYHTOB. YCTPaWBAIOT MX TAK)KE KaK IPYHTOBBIC WJIM TECYaHBIC
cBau.

[Ipobypennyto ckBaxuny dcke=320...500(mm) (wm ¢ oOcaHON MHBEHTAPHOM
TpyOOil) 3aNIOJHAIOT HEralleHON KOMOBOM U3BECThIO TPAMOOBAHUEM.

Heramenass u3BecTh (IIpu B3aUMOJICUCTBUU C MOPOBOM BOJOW) TacUTCS U B
npoliiecce TallleHusl yBelauuuBaeTcs B o0beMe. OOmiee yBenuyeHue odbema cBau
(3a cueT TpamOOBaHUs U raiieHus ) cocrasisieT 1,6...2 paza.

Temmneparypa Tea cBau npu raumenuu gocturaer 160°...300°C. COOTBETCTBEHHO
IPOMCXOMUT YaCTUYHOE MCIAPEHME MOPOBOM BOIBI, B PE3YJIbTATE YETO
YMEHBILIAETCS BIaXKHOCTh IPyHTa (OCYLIEHHE IPUMBIKAOLIEN 30HBI) U yCKOPIETCS
YILIOTHEHHE.

Taxxe mTpoUCXOAUT (PUBUKO-XUMUYECKOE 3aKpeIUIeHHe TpyHTa B 30HAX
MPUMBIKAIOIIMX K TOBEPXHOCTH CBaW, YBEIWYUBAIOTCA MPOYHOCTHBIE U
nedhopMaIlMOHHbIE XapaKTePUCTUKHU TPYHTA.

CTonMOCTh M3BECTKOBBIX CBail AOBOJIbBHO HH3KasdA, IIO3TOMY OHH OTHOCATCA K
OAHHUM M3 CaMbIX JCHICBBLIX CII0CO00B YIIYUIICHUA CBOMCTB  CJIaOBIX
BOJOHACBINICHHBIX OCHOBAHUI.

I'1yOnHHOe BUOPOYNJIOTHEHHE

[IpumeHsOT I YIUIOTHEHHWS PBIXJIBIX IIeCYaHBIX TPYHTOB €CTECTBEHHOTO
3aJieraHusl, a TakKe MPH YKIAIKe HACHIIMHBIX HECBS3HBIX TPYHTOB, YCTPOHCTBE
00paTHBIX 3aCHITIOK U T.II.
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Wr |

|

Puc. 4.15. Cxema subpoycmanosku BYVII — 6.

1 — subponoepysicamenv B — 401; 2 — mpybuamas wmanea,; 3 — cmanbHble peopa

[Ipn BuOpanuu B CHITyYHX TPYHTaX CBSI3b MEXKIY YaCTUIAMU HApYIIAETCs, U
OHM HAYMHAIOT MEPEMEIAThCA MOJ] ICUCTBUEM MHEPIIMOHHBIX CUJT BUOPAIIUHU U CHII
TsDKECTU. B pe3ynbrare rpyHThI YIIOTHSIFOTCS.

T
= BubpoOynaBa
=\
(OHERIIES) comna(Bo/a)
JEE h=s8..10m
A
e

Puc. 4.16. Cxema yniomuenus 6ubpob6y108601i

D¢} PeKTUBHOCTD YIIOTHEHUS TOBBIMIASTCS TPH T0/1aYe B 30HY YIUIOTHEHUS BOJIBI
(ruapoBHOPOYIJIOTHEHWE — T0Jada BOJBI Yepe3 coIuia B BUOpoOymase).
JOCTUraroT YyIUIOTHEHUS 10 7, ... = 17...18(kH /).

CymiecTByeT 1Ba OCHOBHBIX_CIIOC0O0a BUOPOYIIIIOTHEHHUS :
e B mepBoM crnoco0e ymIOTHEHUE MPOUCXOIUT HPHU TMOTPYNKEHUU B IECOK

BuOparopa (BUOpOOYIIaBkI).
(YmioTHeHUE PhIXJIBIX TECKOB MOIITHOCTHIO 70 §...10M)
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e Bropoii = cmoco6 3akiro4yaeTcs B TOTPYKEHHHM B TPYHT CTEPXKHS C
MPUKPEIUICHHBIM K €ro F0JIOBE BUOPATOPOM.

IIpeaBapurebHOE YIVIOTHEHHE OCHOBAHUN CTATHYECKON HATPY3KOU

Hcnonp3ytoT Ay yruioTHeHUs (yJIydqIlIeH:us] CTPOUTETBHBIX CBOMCTB) CIIa0bIX
BOJIOHACHIIIICHHBIX  MBUICBATO-TJIMHUCTHIX TPYHTOB W TOpJoB, HO Ha
HEOOJIBIINX IIJIOMIAIKAX.

Mo A
v
N

LAV

/\//\/

~~ | -PE3CpBYyap
AV

AV
[

Puc. 4.17. Cxema ynnomuenusi cmamuieckou Ha2py3Kou

Henwv3zsa nepedoasams 6onvbuiyto nazpysky MOMEeHmMANbHO, UHAYE NPOU3OUOEm
8bINOP.

Tnpe() = O-th§0+c

T < T peo

o - appexmusnoe dasneHue
o=0+1tu

Ilpu o t=; npu u t=0

JlaBneHrue TOJ HACHINBIO JIOJDKHO OBITh HE MEHEee JaBJieHHs OyIyIiero
COOPY)KEHHUsI, T.K. BBICOTA HACBIIEH OrpaHMYeHa, 3TOT METOJ KakK IPaBUIIO
OPUMEHSIOT TIPU  CTPOUTENILCTBE COOPYKEHUH, TMEpealoluX OTHOCUTEIBHO
HEOOJbIINE JABJICHUSI HA OCHOBAaHUE — 3TO MAJIO3TAKHBIE 3JaHMS, /I MOJIOTHA,
aBTOJIOPOTH, B3JIETHO—TIOCAJOYHBIE MOJOCHI, PE3EPBYaphI U T.II.

T.k. mpu HMCNOIB30BAHUM HTOTO METOAA MPH YIUIOTHEHUU CIIa0bIX TPYHTOB
MOIIHOCTBIO > 10M TpeOyercs JuuTeNbHOe BpeMs ([Jid 3aBEpIICHMS] MPOLECCOB
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KOHCOJUAALNN U CTa0MIM3aluu 0cafok). [[ms yckopeHus mporecca ymioTHEHUs
UCIIOJIB3YIOT BEPTUKAIBHBIE IPEHBI Pa3JINYHbIX KOHCTPYKIIUN:

e [lecuansie npensl
e byMaxkHble KOMOMHUPOBAHHBIE APEHBI U JIP.

TAKKC IIPUMCHAIOT 3JICKTPOOCMOC

APCHHUPYHO LU
CIIOH

h 5o 30m

ST 4
NIOTHEIH TPYHT

hao2,5m .
h - BelcOTa ynuoTHAEM O 30HH

(aauHa nyTd puABTpaltHA}

Puc. 4.18. Cxema ynnomuenus 2pyHmos ¢ NOMOUWbI0 6EPMUKATILHBIX OPEH

Bpemsi ymnmotHeHus rpyHTOB t 0OpaTHO MPOMOPLHUOHAIBHO KOI(PPUIUMEHTY

¢unbTpanun K¢ 1 KBagpary BbICOTHI 30HbI YIULIOTHEHHUS - /.

t=f (K¢h; h’) — 3a cuer usmenenns K¢hp MHOrOKpaTHO YMEHBIIAETCS BPEMSI.
NeCYaHbIX JpPEH AaHaJIOrM4Ha

BCPTHKAJIbHBIX

TexHosoruss  ycTponcraa
TEXHOJIOTUY U3TOTOBJICHHUs [IECYAHBIX CBaM.

byMakubie KOMOMHUPOBAHHBIC IPEHBI UMEIOT TomnepeuHoe ceuenune 4x100 mm
U COCTOSIT U3 MOJUMEPHOTO KECTKOTO PEOPUCTOTO CepAeHYHHKA U (UIBTPYIOIIEH

000JIOUKH.
JlpeHa BBOOUTCA B TPYHT B OOCaaHOW TpyOE MPSAMOYTOJIBHOTO CEUYCHHS

CTaTUYECKUM BiaBiIMBaHueM (Ha Tiayomny mo 20m) wux mar 1,5 — 3,0m (mns
necyanbiX) u 0,6 — 1,5M (17151 OyMaXHbIX KOMOMHHUPOBAHHBIX ).

YniorHenue I'PYHTA BOAOMMOHUKECHUEM

Meton s¢dexkTuBeH mpH YMIOTHEHWH BOJOHACHIIIEHHBIX TPYHTOB (JIydie

MCJIKHUC UJIN IIBIJICBATBIC HCCKI/I) Ha OOJIBIINX IIomansax.
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Puc. 4.19. Cxema yniomuenusi 2pyHmog8 ¢  HOMOUWBIO
B000NOHUMNCEHUSL USTLOPUTLMPAMU

Jis  3TOro MoOm@AKy, Ha KOTOPOW TpeAroiaraeTcs VYIUIOTHUTh TPYHT,
oKpyatoT (mpoTsikaroT) uriodpuiastpamu npu Ke¢h=0,05...0,002 cm/c unu npu
K¢<0,002 cm/c — wkekTopHbie UrIoPmiIbTphl (moHmxkeHue YI'B g0 rinyOuHb
25M) WU C TIOMOIIBIO AIEKTPOOCMOCA.

[Tonmxkenne YI'B nmpuBOAUT K CHATHUIO B3BEIIMBAIOLIErO JCWCTBUS BOIbLI Ha
CKelleT rpyHTa. B oObeMe IpyHTa BO3HMKAET JOIOJHHUTEIbHAS MaccoBas CHIIa
paBHas pa3HULE ¥ —y,,, , KOTOpas BBI3BIBAET YIJIOTHEHUE TPYHTOBOTO MaCCHBA.

3akpenuieHne rpyHTOB

basupyercs Ha HCKYCCTBEHHOM MpeoOpa30BaHUU CTPOUTEIbHBIX CBOMCTB
I'PYHTOB (co3/1aHue 0oJiee MPOYHBIX CBA3CH MEXIy YacTHIAMM) B YCIOBUSAX HMX
€CTECTBEHHOTO 3aJIeraHus pa3HOOOPA3HBIMU (PUZUKO-XUMUYECKUMH METOJAMHU.

DTO IOCTUTAETCA 33 CUET UHBEUUPOBAHUS B TPYHT U IOCJIEIYIOLIETO TBEPICHUS
ONPENEIICHHBIX PEAareHTOB. Ba)KHBIM YCIIOBHEM NPUMEHHMOCTH HHBEKIIMOHHBIX
METOJOB 3aKPEIJIEHUS SABISETCA TOCTATOYHO BBICOKAs MPOHULIAEMOCTh TPYHTOB.

HemenTamust

Meron ciyXuT JUisi  3aKperuieHus (YIPOYHEHHWs) HACBIIHBIX TI'PYHTOB,
raJ€YHUKOBBIX OTJIOKEHUW, CPEOHUX M KPYHMHO3EPHUCTBIX MECKOB (CyXUX H
BIaXHbIX TpU Kp>80 m/cyTKm). Tak e UCIONB3YIOT JUIsl 3alI0JIHEHUSI KapCTOBBIX
MyCTOT, 3aKPEIUICHUS U YMEHBIICHUS  BOJONPOHHUIIAEMOCTH TPEIIMHOBATHIX
CKQJIbHBIX TPYHTOB.
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Puc. 4.20. Cxema yemenmayuu

[lemMeHTHBIN pacTBOp HarHeraeMblii B TpyHT umeeT B/I otHowmenue 0.4...1,0 ,
4acTo B pacTBOP JOOABIISIIOT MECOK.

[TpumensroT 3a0UBHBIE MHBEKTOPHI — TAMIIOHBI, OMyCKaeMmble B MPOOYypEeHHbBIE
CKBaXMHBI. LlemeHTanyss BO3MOXKHA U B BOJOHACBIIIEHHBIX I'PYHTax, HO TaM TJe
BOJIA CTOSTYAsl; €CIIM €CTh TEUEHHE, TO IEMEHTHBIN PACTBOP YHOCHT.

Meton ueMEHTalluu MPUMEHUM TaKXKe MJid YCWJICHHUS KOHCTPYKIHMI caMux
dbynnamentoB. g sToro B Tene (QyHAamMeHTa MNpOOYypHUBAIOT IIMYPHI, Yepe3
KOTOpbIE B MaTepuall WU KIaakKy (QyHIaMEeHTa TMOJI BBICOKMM JIaBJICHUEM
HarHeTaeTcsl IEMEHTHBIA PacTBOP.

Cuaukaru3anus

[TpumensieTca st XMMHUUYECKOro 3akperuieHus neckoB ¢ K¢h=0,5...80 m/cyr,
MaKpOIOPUCTBIX MIMHUCTBIX MPOCaTOUYHbIX TPyHTOB ¢ K¢p=0,2...2 m/cyT (j1ecchl),
Y OTJICJIbHBIX BUJIOB HACKHIMTHBIX TPYHTOB.

Puc. 4.21. Cxema 3axpennenus memooomM CUIUKAMUZAYUU  OCHOBAHULL
@dyHoamenmos (a), 3awumvl GyHOAMEHMO8 30aHUL NPU  CMPOUMENbCEE
NOO03eMHbIX coopydicerull (0) ,npu 8036ederHuu 30anull (8):

1 — ¢ynoamenm; 2 — unvexmopwl, 3 — 30HbL 3aKpenienus; 4 — cmposujeecs
nOO03eMHOe COopydiceHUe; 5 — Cyujecmeyowuil moHHenb, 6 — cmposaweecs 30aHue
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CymHocTh M€TOAA 3aKJI0YAeTCs B HarHETaHWU B TPYHT cuiuKara Na B BHUJE
pacTBOpa (KUJKOE CTEKJIO), KOTOPBIM 3aIOJIHSETCS MMOPOBOE MPOCTpaHCTBO. [lpn
COOTBETCTBYIOIIMX YCJIOBUAX (TIPH HATTMYUHU OTBEPIUTEINS), PACTBOP MEPEXOIUT B
resieo0pa3Hoe COCTOSIHME, 3aTBepjeBas co BpeMeHeM. (Co3/aloTcsi HOBBIE CBSI3U
MEXAYy YacTULIAMHM, YTO MPUBOJUT K YBEJIWYEHUIO NPOYHOCTH YMEHBIICHUIO
CKMMAEMOCTH TPYHTA.

Cunmkatusanus:

® OJHOpPACTBOpPHAs (JIECCOBBIN IPYHT)
® JByXpacTBOpHas (TMECKM)

-OCOOEHHOCTBIO CHUJIMKATHU3AIlMU JIECCOB SIBIIAETCA TO, YTO B COCTaB JTHUX
IPYHTOB BXOJAT COJIA, BBINOJHSAIOUIME POJIb OTBEPAUTENS KUIAKOrO CTEKJIIA.
[Ipomecc 3akperuieHuss MNPOUCXOJUT MICHOBEHHO, JOCTHraemasi IpPOYHOCTH
cocraisier 2MlIla u Oonee. 3akperieHHe BOJOYCTOWYUBO, YTO OOECIEYUBAET
JMKBUJALNIO IPOCATOYHBIX CBOMCTB JIECCOB.

OnHOPACTBOPHAS CHJINKATU3AITNA:

Na20nSiO2 + CaSO4 + m(H20) = nSiO2(m-1)H20 + Ca(OH)2 + Na2SO4
Na20nSiO2 - xxuaKoe CTeKIo;

CaS0O4 - conu B 1€CCOBOM I'PYHTE;

nSiO2(m-1)H20 — renb KpEMHUEBON KUCIIOTHI;

- JIByXpacTBOpHBINA CIOCOO 3aKir0yaeTcs B ciieayronieM. B rpyHT norpyxatorcs
UHBEKTOPBl (TpyObl d=38MM) C HUXHUM NepHOPUPOBAHHBIM 3BEHOM, UIMHOU
0,5...1,5M. Yepe3s HUX B NECKM HArHETAETCS PACTBOpP CHJIMKATa HATpUs MOJ
nasnennem 1,5 MIla. Uepe3 cocemHioro TpyOy, MOTpyKEHHYIO Ha PacCTOSHUU
15...25¢cM, HarHETAOT PaCTBOP XJIOPUCTOTO KAJIBLIMS.

HNuornma o6a pacTBopa HAYMHAIOT MOOYEPETHO YEPE3 OJWH M TOT K€ WHBEKTOP
(mepBBIil pacTBOP MPHU €T0 NOTPYKEHUHU, BTOPOIl pacTBOP MPHU U3BICUEHUH ).

ITocne TBepAeHUs Tesi TPOYHOCTH Jocturaet 2...SMlIla.
Na20nSiO2 + CaCl2 + (H20)m = nSiO2(m-1)H20 + Ca(OH)2 + 2NaCl
Na20nSiO2 — 1-»1ii pactBOp. XKuakoe cTexio;
CaCl2 - 2-oii pacTBOp. XJIOPUCTHIN KaIbITUH;

nSiO2(m-1)H20 — Bs3kuit MaTtepual, rejib KpEMHUEBOW KHUCIIOTHI.
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Perynupysi coctaB OTBepaWTeNsl MOXHO B IIMPOKHX Ipeneiax BapbUPOBATh
Bpems reneoOpazoBanus (ot 20...30mun. mo 10...164.). Ha monnoe TBepaeHue
resis Tpedyercs 28 THEu.

VYBenuueHre BpEMEHHM Telieo0pa3oBaHUsi HEOOXOAMMO B MAaJIOMPOHUIIAEMbBIX
TpyHTax, Te I o0ecredeHus: He0OXOMMOTO paaruyca 3aKperuieHusl TpedyeTcs
JUTUTEIbHOE BPEMS HAa MPOHUKHOBEHHUE PAacTBOPA.

Cmoan3zanus

— 3aKperieHue TpyHToB cmojiaMu. CyIIHOCTh METO/Ia 3aKJIF0UaTCs BO BBEICHUU B
I'PYHT BBICOKOMOJIEKYJISIPHBIX OPTAHUYECKUX COSAMHEHUN TUIa KapOaMUIHbIX,
dbenonpopMaIbAETUIHBIX U JPYTUX CUHTETUYECKUX CMOJI B CMECH C
OTBEPAUTEISIMU — KUCJIOTAMH, KUCIBIMU COJISIMHU.

Yepes onpeneneHHOE BpeMsl B pe3yiibTaTe B3aWMOCHCTBUS C OTBEPIUTEISIMU
CMOJIa TOJIMMEPU3YETCS.

Bpemsi reneoOpazoBanus 1,5...2,5 yaca, moiHOE YIPOYHEHUE MPOUCXOIUT
nocie AByX cyTok. Cmonuzanusi dp¢heKTUBHA B CYyXHX M BOJOHACHIIICHHBIX
neckax ¢ K¢p=0,5-25 M/cyr.

Jlocturaemass nmpoyHOCTh Kojebsercs B npexnenax 1...5 Mlla u 3aBucur B
OCHOBHOM OT KOHLIEHTPAILIMM CMOJIBI B PaCTBOPE.

Opranuzarus pabOT aHAJIOTMYHA CUITUKATU3AIUH.
Pannyc 3akperuiennoit 30861 coctapiset 0,3...1,0M u 3aBucut ot K.

MGTOI{ OTHOCHTCS K HHUCITY JOPOroCTOAIIMNX.

I'iuau3anus 1 OuTYyMU3aAnMs

[IMHK3AIUIO TPUMEHSAIOT 11 YMEHBIICHHUS BOJIONPOHUIIAEMOCTH TIECKOB.
Uepes MHBEKTOPHI B IIECOK HarHETAETCS BOJHAS CYCIICH3US OSTOHUTOBOM TJIMHBI C
coZiepKaHUEM MOHTMOPUJUIOHUTA >60%. I uMHHCTBIE 4YacTHIBI, BbINMAJas B
0CaJIOK, 3aMoJIHAIOT MOPhl MECKa, B PE3yJbTaTE€ YEro €ro BOJONPOHUIIAEMOCTb
CHIDKAETCS B HECKOJIBKO MOPSIKOB.

butymuzanuio IIPUMCHAOT B OCHOBHOM JIs1 YMCHBIICHUA BOAOIIPOHUIIACMOCTH,
3aKPCINICHUA TPCIMMHOBATBHIX CKAJIBHBIX ITOPOId, IIPH IMOA3CMHOM TCUCHHUHN BOJ.
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Yepes CKBaKMHBI B CKAJIbHBI MAaCCUB HAarHETAETCsl PACIUIABICHHBIA OUTYM (MU
creuuaibHble €ro ASMyJbcuM). IIpouMcXonuT 3amojiHEeHHWE TPEmUH W MacCHUB
CTAHOBHTCS IPAKTUYECKU BOJOHENTPOHUIIAEMBIM.

Tepmuueckoe 3akpensieHne rpyHTOB (00KUT)

[IpuMeHSIOT AN YNPOYHEHHS CYXHX MAaKpOMOPHCTBHIX MbLICBATO-TIIMHUCTHIX
TPYHTOB, 001a/Ial0MIMX Fa30IPOHULIAEMOCTBIO (JIECCHI).

CyurHocTh: 4Yepe3 TIpyHT B TEYEHHUE HECKOJbKuxX CcyTok (5...12 cyTok)
MPOIYCKAIOT pPACKAJCHHBIA BO3AyX UM Tras3pl. llog pgercTBUEM  BBICOKOM
temriepatypbl (#=800°C) oTaenbHblE MHUHEpasbl, BXOJSIIME B COCTaB CKEJIETa,
omaBiAOTCA. B pesynbrare 3TOro 00pa3zyrloTcs MPOYHBIE BOJAOCTOMKHE
CTPYKTYPHBIE CBA3U MEXKIY YACTULIAMMU.

[Ipu 06kUTE TPYHTHI TEPSAIOT OOJBIIYIO YaCTh XUMUYECKH CBSI3aHHOU BOJIBI, YTO
YMEHBIIAET MPOCATOYHOCTh, PA3MOKAEMOCThb, CIIOCOOHOCTh K HalOyxaHuto. B
pe3yibTaTe TepMHUUECKOW 00pabOTKU MOTYYaeTCsl YIPOUHEHHBIN KOHYCOOOpa3HbIi
MaccuB rpyHTa d moBepxy 1,5...2,5m nonusy 0,2...0,4M riryOuna 8...10m.

Puc. 4.22. Cxembl mepmuueckozo 3aKpenieHust 2pYHmo8 npu COHCULAHUY Moniuea 8
yCmbe CKBAdNiCUHbL (a) U NpU NepedsuUdCceHUU Kamepbl c20paHus 800Jb CKEANCUHbBI

(6):

1 — mpybonposoo oOns ocuokozo monausa, 2 — mo odce, Ol 6030yXd;
3 — opcynka; 4 — 3ameop ¢ kamepol ccopanus, 5 — CK8AMCUHA, 6 — NPOCaA0OYHbL
Jleccosvlil epyHm, 7 — 30HA MEPMUYECKO20 3aKpenneHus, 8 — cUOKUl wiiaHe;
9 — namsascnoe ycmpoucmeo, 10 — scapousonupyrowuu mamepuain

[Ipumensiercs u apyrasi TEXHOJIOTHS, MO3BOJISIONIAs CXKUTATh TOIUIUBO B JII0OOH
no TIyOWHE YacTH CKBaXHWH. B pe3ynpTaTe 00pa3yrOTCsi TPYHTOBBIE MAaCCHBBI
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(TepmocBaun) MOCTOSIHHOTO cedeHusi. Cpoku 00Xura B 3TOM CJIydae HECKOJIbKO
COKpAIIal0TCs, YIIPOIIAETCS TEXHOJIOTHSI padoT.

[TpouHocTh 000KKeHHOr0 MaccuBa R<100 Kr/cm*

5. DYHIAMEHTBI I''TYBOKOTI' O 3AJIOKEHU A

BBenenue.

[Ipn OOJBIINX COCPEOTOUCHHBIX HArpyskax, Korja ycrpoictBo dM3 B
KOTJIOBAaHE HEBBIMOJHUMO WJIM HEBBITOJHO, a CBaW He 00ecredyuBaroT
HeoOxomumort HC, a Taxke mpu CTPOUTETHCTBE TSKEIBIX U UYBCTBUTEIBHBIX K
HEPAaBHOMEPHBIM OCaJKaM COOPYXEHUM (MacCUBHBIE Ky3HEUYHBIE MOJIOTHI,
KpPYIHBIC TPECCHI, 3[aHUNA M HACOCHBIX CTAaHIIMUA W BOJ03a00POB, OMOPHI MOCTOB,
3arayO0JICHHBIE U TTOA3EMHbBIE COOPYKEHUS — Tapaku, CKIIaJbl, EMKOCTH, TIIyOOKHE
KOJOAIIBI W T.M.) CTPEMATCS TMepenaBaTh HArpy3Kd Ha CKaJbHbIE WIHU
MOJTYCKAJIBHBIE OCHOBAHUSI, T.€. MAJOCKMMAEMbIE TPYHTHI. B psmge ciydaeB npu
ATOM MPUXOJUTCS MPOPE3aTh 3HAUUTEIIbHYIO (HECKOJBKO JI€CSITKOB METPOB) TOJIIILY
cma0bbIX BOJIOHACKIIEHHBIX TPYHTOB. J[J1s aTOTr0 mMpuberaroT k ycrporictey OI3.

Buabl pyHIaMEeHTOB I1y00KOro0 32107KEHUSA

WX pazaenstoT Ha CIAEIYIOIINE BUIBI:
- OnycKHBIE KOJIOJILIBI;
- Keccownpr;
- TonkocTeHHbIE 000JIOUKH;

- BypoBsie ornopsl U GyHAaMEHTHI, BO3BOUMBIE METOJIOM «CTEHA B TPYHTE»

OnyckHbIe KOJOAIBI

[TpencraBisiroT co00il 3aMKHYTYIO B IJIAHE M OTKPBITYIO CBEPXY U CHU3Y MOJIYIO
KOHCTPYKIUIO, OCTOHHPYEMYIO WM COOMpAaEeMyl0 M3 COOpPHBIX 3JEMEHTOB Ha
MOBEPXHOCTH TPyHTa U MOTPYKAaEMYIO MO JeHCTBHEM COOCTBEHHOTO Beca WU

JOTIOJTHUTENBHOU MPUTPY3KU IO Mepe pa3paboTKHU rpyHTa BHYTpHU Hee (puc.5.1 u
5.2)).
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Puc. 5.1. Ilocnedosamenvrocms ycmpoicmea 0nycKHO20 KOA0OYA.:

a — U320MoseHUe NePBoco APYCa ONYCKHO20 KOI0OYAd HA NOBEPXHOCMU ePYHMA, O
— noepydiceHue nepeozo Apyca ONYyCKHO20 KOA0OYda 6 SpYHm, 6 — Hapawjusauue
0001104KU  KOJOOYA, 2 — NOo2PyHceHue Koiooya 00 NPOEKMHOU OMMEMmKU,
0 — 3anoiHeHue OemoHOM NOJIOCHU ONYCKHO20 KOI0OYA 8 Clyiae UCNOJb308AHUS
€20 KaxK pyHoamenma 21yo60K020 34710 #CEeHUSL
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Puc. 5.2. Dopmul ceuenuti onyckHulx Ko100yes 6 niame:

a — Kpyenas;, 0 — Keaopamuas;, 8 — HNPAMOY2ONbHAA, 2 — NPAMOY20JbHASA C
nonepeyHvIMU nepe2opooKamu, 0 — C 3aKPY2JleHHbIMU MOPYES8bIMU CIMEHKAMU

dopma kojonua B IUIaHE ONpeieseTcs KOHQUrypauuein MpoeKTHUPYyEeMOro
coopyxxkenus Cm. puc.5.2.

Haubonee paunonanbHON sBiseTcs Kpyrias ¢opma, T.K. CTEHKAa KPYIJIOro
KOJOJa paboTaeT TOJBKO Ha CKATHE, U MPU 33JaHHOM IUIOIIAaad OCHOBAHHUS
o0nagaeT HAMMEHBIIMM HAPYXHBIM IEPUMETPOM, YTO YMEHBIIAET CHJIBI
TpEHUsI MO HX OOKOBOM NOBEPXHOCTH, BO3ZHHMKAIOIIWE IPU TMOrPYKEHUU.
[I1ockue ke CTEHKH OIyCKHBIX KOJIOALIEB B OCHOBHOM OyayT paOoTaTh Ha
u3rub (YTo JAJEKO HE BBITOAHO), HO C JIPYTrOMl CTOPOHBI NMPSMOYTOJbHAas W
KBajpaTHas (opma mo3BONseT OOJee palMOHAIBHO HMCHOJIb30BATH IUIOIIA/Ib
BHYTPEHHETO TIOMEILICHHUS.

B mro6oMm ClIydac OUYCPTAHHUC KOJOALa JOJIKHO OBITH B IJIAHE CUMMCTPHUYHBIM,
T.K. BCAKasg aCUMMCTPHUA OCIIOKHACT €TI0 IMOT'PYKCHUC (HpeKOCLI, OTKJIOHGHI/UI).
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e  KoOHCTpYKIMOHHBIC MATEPHUAJIBI IS OMYCKHBIX KOJIO/IIICB:
- IEPEBO;

- KaMEHHas WU KUPIUYHAs KIaaKa;
- METaJL;

- OeToH

- %/0- HamboJIee pacpoCTpaHeH:

1. MoHoMTHBIE (TONBKO KOrjaa ¢opma KOJOJla B IJIaHE UMEET
CJIIOKHOE OYEpTaHUE, HET BO3MOXXHOCTU HM3rOTOBJIEHUS COOPHBIX 3JEMEHTOB,
IIPU POXOJKE CKAIBHBIX TPYHTOB U TPYHTOB C OOJIBIIMM YUCIOM BAJIYHOB).

2. CoopHble (HanbombIIIEe MPEATOUYTECHUE)

e [lorpyxeHuro KOJOHIla B OCHOBAHHE COMPOTHUBISIOTCS CHJIBI TPEHHS CTEH
KOJIO/Ia O TPYHT. JJisT yMEHBITICHUST TPEHUSI KOJIOAIAM MPUIAI0T KOHUYECKYIO
WM WIMHIPUYECKH YCTYm4aTyro (GopMy, C HCIOIh30BAHUEM THKCOTPOITHOM
cycrnen3un. O00JI09Ka OMyCKHOTO KOJIOAIA W3 MOHOJHWTHOTO /0 COCTOWT W3

JIBYX OCHOBHBIX yacTeil : 1 — HOXkeBO#; 2 — coOcTBeHHO 000si0uku. CM. puc.
5.3.

a) ; ¢A 8

11T ‘R
2§ l , SN %

A ] n

™ =75.35"°
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| L 100100
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Puc. 5.3. @opma eepmukanvHuix cevenuii MOHOIUMHBIX ONYCKHbIX KOJIOOYES:

a — yumuHopuyeckas;, O — KOHUYEeCKAas, 6 — YUIUHOPUYECKAsi CMYNeHUamas,
1 — Hodicesas uacmv ONYCKHO20 KOAOOYa, 2 — 000J0YKA ONYCKHO2O KOI00YA,
3 — apmamypa Hod#ca Koaooya

e Hoxesas gyactp mmpe crensl o6omouku Ha 100...150MM co cTopoHBI TpyHTA.
e TonmwuHa cTEH MOHOJMUTHBIX KOJIOJLIEB ONPENEISETCS U3 YCIOBHUS CO3IaHUS
BeCa, HEOOXOAUMOTO JIJIsl TIPEOIOJIEHUS CUJI TPEHMSL.
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e beroH JA0mKeH ObITh MPOYHBIM, IUIOTHBIM (BEC) M HMMETh BBICOKYIO
BOJOHENPOHUIIaeEMOCTh — B35.

e  MoHonuTHbIE */0 KOJIOALBI M3rOTABIMBAIOT HENOCPEACTBEHHO HaJ MECTOM
UX MOTPY’KEHUS Ha CHEIUaIbHO U3TOTOBIEHHOIN BRIpOBHEHHOM Iuiontasike. [Ipu
hx>10m ero OeToHUpOBaHUE BEJETCS OTAEIbHBIMU Apycamu,
nociuenoBaTenbHo. K onmyckaHuio mpecTynaroT TOJIbKO Mocie HabopoMm OeTOHOM
100% mpo4YHOCTH, YTO HEMPOU3BOIUTEIHHO (ITOTEPSI BPEMEHM ).

e K HemoctaTkaM MOHOJIMTHBIX /O ONYCKHBIX KOJIOALIEB TaKXKe CieayeT
OTHECTH:

- OonplION pacxoJ MaTepuajoB, HE OINpaBJaHHBIM TpeOOBAHUIMU

IPOYHOCTH;

- 3HAQYMUTENbHAS TPYAOEMKOCTb, 3a CYET MX W3TrOTOBJIEHUS MOJHOCTHIO HA
CTPOUTENBHOM TUIOLIAKE;

e [IpenmyiiecTBa MOHOJIMTHBIX KOJIOALEB:
- IPOCTOTa M3TOTOBJICHUS;

- BO3MOXKHOCTb MIPUIAHUS UM JIF000H (HOPMBI;
- OTCYTCTBHE (KaK MPaBHJIO) OMTACHOCTH BCTUIBITHS

e I3 cOOpHBIX OMyCKHBIX KOJIOAIEB HAMOOJIbIIIEe PACIPOCTPAHEHUE TTOTYHIIH:
- KOJIOAIIBI U3 IMyCTOTEIIbIX MPSMOYTOJIbHBIX 3JIEMEHTOB (puc.5.4)

]

]

[aInTalnlnlm]r>

T

« 10000N00ROO0ES..

¥ uu]

Puc. 5.4. Coopubwiii onycknoil Konooey u3 nycmomeinsix Npamoy20ibHblX 010K08:

1 — 6noku; 2 — ghopwaxma; 3 — MOHOIUMHDBLU dHceNe300eMOHHbLU NosC, 4 — HOXMC U3
MOHOIUMHO20 JHcene300emona

- U3 IUIOCKUX BEPTUKAIBHBIX MaHenel (kienok) (puc.5.5)

67



Puc. 5.5. Coopuwiii onycknoil konooey u3 6epmuKaibHblX NAHe el

1 — nanenu, 2 — gpopwaxma,

e Konoausl u3 MYCTOTENBIX MPSMOYTOJIbHBIX JJIEMEHTOB BBIMOJHSIOT C
MOHOJIMTHOM HOXXEBOM 4YacThlo, Ha KOTOPOM MOHTHUpYETCcs 000J0YKa U3
COOpHBIX JIBYXITYCTOTHBIX OJIOKOB (puc.5.4), 6e3 mepeBs3Kku IIBOB (OAWMH Ha
Jpyroi). BIoku CKperisroTes MKy co00i TOJBKO B BEPTHKAJIBHBIX IIBaX. B
pe3yibTaTe 00pa3yrTCs BEPTUKAIBHBIE MYCTOTHI B OJIOKAX HAa BCIO BBHICOTY
KOJIOJIIA, 3aroJiHsAeMble B TociencTBun O0etoHoM. Eciam komomerr pa3out mo

BBICOTE, TO B BEpPXHEHM YaCTH KaXJOro spyca OIYCKaHUsS YCTPauBarOT
MOHOJIUTHBIN TTOSC.

B

[N N
LORPER N U

Puc. 5.6. Cxema pacnonoosicenuss nycmom 6 010Kkax onyckHO20 Ko100ya

Hanuune B G10KaX CKBO3HBIX IMIyCTOT ITO3BOJEACT PCryjJHpOBAaTh BCC KOJIOALIA IIPpU
CT0 OIIYCKAHMH WJIKX I BbBIpAaBHUBAHUA IIPHU IICPCKOCAX (BaHOHHGHI/Ie IMyCTOT
TSOKCIIBIMH - MaTCpHallaMH, 4YTO TaK¥XKC IIpH H€06X0,ZII/IMOCTI/I YACPKUBACT
KOJOACI OT BCHJIBITI/IH).

68



Kaxnast u3 mioCKuX BEPTUKAIBHBIX TaHeNed (KIIEMOK) MpeCTaBiIseT co0oit
AJIEMEHT CTEHBI KOJIOAIa Ha BCIO €ro BHICOTY (puc.5.5). Mexay coboil maHenun
COEJIMHSAIOTCS C TIOMOUIBIO METIEBbIX CTHIKOB WJIM HAKJIaJKaMU Ha CBapKe.

[Ipu HeoOxoauMOCTH BO3BEIEHHUS TAaKOrO OIYCKHOIO KOJIOALA OOJblien
BBICOTBI CTE€HBI €0 HapalllMBalOT TAKUMHU K€ MaHENsIMHU, HO yKe 0e3 HOKEeBOH
yacTu. [Ipyr 3TOM B TOPU30HTAIBHOM CTBIKE IIAHENIM BEPXHETO U HUXKHETO sApyca
COCIMHAIOT CBAPKOW 3aKJIAHBIX JETAICH.

[Tpu BbicokOM ypoBHEe YI'B B cnaObIXx rpyHTax M OTKAayKe BOJbl WM3HYTPHU
KOJOJa BOJAa NPOHUKAET BHYTPb KOJIOAIA, BbI3bIBAS MEXAHUYECKYIO
cypdo3uto (BEIMBIBAaHME M TEpPEMENICHUE YacTUl IpyHTa). Bokpyr konopna
o0Opa3yeTcsi TPyHT C HapyUIEHHOW CTPYKTYypOM, MOBEPXHOCTb TI'PYHTA MOXKET
OIlyCKaThbCsl, BbI3bIBas AepopMalii COCEAHNUX 3JaHUI. AJIbTEpHATHBA JaHHOMY
CHoco0y - MOTpy’KEeHUE K0JI0/111a 6€3 OTKAYKU BOBI.

BOpOHKa OCaJTKH TPYHTA
§
WL 7
VL 0 N WL
7
3 S \

¢
s

JpinkeHne Boast (cyddosrin)

Puc. 5.7. Cxema 0sudicenusi 600wl

(cyghposuu) npu evlemxe epyHma u3 onyCKHoO20 Koaooya

OTKpBITBIN BOJOOT/IMB MPUMEHSIOT B YCTOWUYUBBIX TPYHTAX C OTHOCUTEIBHO
MaibiM K.
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Puc.5.8. Pazpabomka epynma 6 onyckHom Koaooye:

a — HAcCyxo ¢ nomowwlo 3Kckasamopa, 6 — nood 000U ¢ NOMOwbio epelidepa,
1 — xonooey; 2 — Oawiennvili Kpan, 3 — sxckasamop, 4 — Kpaum-aKcKagamop;

5 — epetighep

Ot ABC CXCMBI IIOI'PY’KCHUS KOJIOALCB HA3BIBAIOTCA:

1.Hacyxo (mpu OTCYTCTBUM TIOA3EMHBIX BOJ WIM C NPUMEHEHHEM
OTKPBITOTO BOAOOTIMBA WJIA BOJIOIIOHUKEHHUS ).

2. C pa3paboTKo# TpyHTa MO/ BOJOH.

Bribop cmocoba pa3paboTku TpyHTa 3aBHCHT OT pPa3MEpoOB KOJOJIA,

FE€OJIOTHYECKUX YCIOBUM CTPOUTENBHOM IUIOMIAJKH W MECTHBIX YCIOBHM
CTpPOUTEIhCTBA. Tak, Hampumep, Tperdepbl MPUMEHSIOT IS pa3paboTKH
PBIXJIBIX TIECKOB, JIETKUX CyNecel, TaJICYHUKOB U T.]I.

['mybuna pazpabotku rpyHTa Ha oaHy «llocaaky» kosoana mpUHUMAETCS
paBHo# 1,5...2,0M mpu HMCHOJB30BaHUM SKCKABATOPOB U OyibJ03€pOB U HE
6oxee 0,5M pu IPUMEHEHUU CPEICTB TMIPOMEXAHU3ALIHH.

PaspaboTka TpyHTa 10A BOJOM OCYIIECTBISETCS MPEUMYIIECTBEHHO
IKCKaBaTOpaMu, 000pynOBaHHBEIMU Tpetipepom (puc.5.8. 6). B cimyuae oueHb
c1a0bIX TPYHTOB (IJIBIBYHBI), YTOOBI MIPEJOTBPATUTh UX HAIUIBIB U3-1OJ] HOXA,
PEKOMEHIyeTCsl TOJHUMATh YPOBEHb BOJBI B Kojoaue Ha 1...3m Beime YI'B,
HaKa4ynBas B HETO BOJY.
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e HenocratkoM «110J1 BOOOI») SBIIAETCH:
- CJI0KHOCTBH KOHTPOJIA MPOIECCa OTKOIIKY;

- TPYAHOCTh yJIaJICHUsI KPYITHBIX BKJIIOYECHH.

Horpymelme OMMYCKHBIX KOJOAIEB B TUKCOTPOIMHBIX pyﬁamKax

e Jlna mpeoJoJieHHus CUJ TPEHUSs, MPENMATCTBYIOIIUX MOrPYXKEHUIO0 KOJIOJUa,
NPUXOAUTCS YBEIMYMBATh €r0 BEC, I YEro CTEHbI JeJal0T 3HAYUTEIbHO
TOJIIIlEe, YyeM TpeOyeTrcs M3 YCIoBHs NPOYHOCTH. OJIHAKO BCE-PaBHO MOXKET
BO3HHMKHYTh CHUTyallhs, KOTJa CHJIBI TPEHHS BO3pacTarOT HACTOJIBKO, YTO
JAJIbHENIIEE MMOrPyKEHUE MPEKPAIAETCs eule 10 AOCTHKEHUS COOpPYKEHHEM
MPOEKTHOW OTMETKH (T.K. 3aBUCAHUE).

e Jlna yMeHbllleHHs cwil TpeHus Obul npemioxeH (O3zepoB A.B. 1945 unx.).
Merton norpykeHus KOJIOJAIEB B THKCOTPOITHOM pyOalike.

e Cytb MeTOga: Oaroaaps ycrymy, yCTpauBaeéMOMY B HOKEBOM 4acTH CHapyX u
KOJIOJIIA, IPH MOTPYKEHUH BOKPYT HEro odpasyercs nonocts (puc.5.9).

KT TIErP Lok TS I VT IS

R rt TFIP I TELELETILS

Puc.5.9. Cxema noepyswcenus onyckno2o Konooya 8 mukcomponHou pyoauixe:

1 — onyckHoti konooey,; 2 — ¢hopwaxma; 3 - muxkcomponHnas pyoauwxa

Yro Obl 00ecreyuTh YCTOMYMBOCTh TPYHTA CTEHOK MOJIOCTH OT OMOJI3aHUS
WM OOpYIICHHsS] €€ 3aloJHSIOT TJIMHUCTBIM PAaCTBOPOM C THUKCOTPOIHBIMH
cBoicTBaMU (O€HTOHUTOBBIE TIIMHBI =>MOHTMOPHWJIOHUT), KOTOPBI 00pa3yeT
TUKCOTPOMHYI0 pyOamiky. B pe3ynbrare KOHTakT KOJIOAIA C TPYHTOM IpHU
HOPMaJIbHOM €ro OINYyCKaHWUU MNPOUCXOAUT TOJBKO B MpElesiax €ro HOXKEBOU
YacTH, UMEIOIIYI0 MaJIyIO TUIOIIaJb OOKOBOM MOBEPXHOCTH, T.€. CHIIBI TPEHUS
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3HAYUTEILHO CHIDKAIOTCSA. DTO IMPAaKTUYCCKHU UCKIIIOYACT OITACHOCTDb 3aBHCAHUA
OIIYCKHBIX KOJOALCB U IMTO3BOJIACT PC3KO YMCHBIINTL UX BCC.

ITocie mocTHKEHUsT KOJOAUEM IPOEKTHOM OTMETKH TJIMHUCTBIA PacTBOpP B
MOJIOCTU  TUKCOTPONHOM  pyOallikh  3aMEHSIeTCd  IEMEHTHO-TECUYaHbIM
pacTBOPOM, TAJICYHUKOM WJIA TPABUEM.

OcCJ10KHEHUS:

e [Ipy HarpyXeHuUM OIYCKHBIX KOJOJLEB B TPYHT MOTYT BO3HUKHYTH
CIEAYIOLIUE OCIOKHEHMUS:
- IIEPEKOCHI;

- 3aBUCaAHUS,
- CaMONIPOU3BOJIBLHOE OMYCKAHHUE;
- MOSIBJIEHUE TPEUIUH B CTEHAX.

Jlis mpenoTBpalieHusi HOEPEeKOCOB — uepe3 KaXKIbli METp MOrpYKEeHHS
KOJIOZIA MPOBEPSIOT €r0 BEPTHUKAIBHOCTh T'€0AC3NUYECKMMH HHCTPYMEHTaMHU
(Teomonut u T.11.). OOHApyKEHHbIE MTEPEKOCHl (KPEHbI) UCTIPABIISIOT:
- omepekawlle u 0ojee MHTEHCHMBHOM pa3pabOOTKOW TpyHTa MOJ MEHee
Harpy>KeHHOW HOYKE€BOW YaCTbIO;

- IOTMOJIHUTEIbHOW MPUTPY3KOM 3TOT0 K€ yYACTKa;

- YMEHBIIICHHEM JIOKAJIbHOTO TPEHUsSI TPYHTa ATOTO ydacTKa O HAPYKHYIO
MOBEPXHOCTh CTEHBI (OTKONKAa TPyHTA, €r0 pa3MbiB THAPOUTIION WU
BUOpOpa3pyIICHHE).

3aBUCaHUE YCTPaHSIOT YBEJIMYEHUEM Beca KOJoJAla (HapalulMBaHUE spyca,
JOTIOJTHUTENIbHAS MPUrPy3Ka KaMHEM WM O€TOHHBIMHM Ojokamu U T.1.). Wnm
YMEHBIIEHUEM TPEHHUSI IPY TOMOILN PA3IUYHBIX IIPOMBIBHBIX YCTPONCTB.

CaMOonpou3BOJIbHOE OMYCKaHUE MPOUCXOIUT B TEX CIIydasiX, KOTrJa OCHOBaHUE
CJIOXEHO cIa0bIMU T'PYHTAaMU U HE BBIJEP)KUBAET HAarpy3ok oT kosoxauna. Ero
OCTaHaBJIMBAIOT IyTEM IOABOJA IIOJ HOXKEBYIO 4acTh (TI0J HAaKIOHHYIO €€
4acTh) CHEIHAIBHBIX %/0 OJOKOB, YBEIMUMBAIOLIUX IUIOIA/b €TI0 ONIUPAHUs Ha
rpyHT. B ToM ciyuae, koraa npou3BoJbHOE OIyCKaHHUE MIPEIBUIUTCS 3apaHee, C
Hapy>KHOM CTOPOHBI yTPaUBAIOT /0 KOJBLEBYIO KOHCOJIb, KOTOpasi, ONUPAsCh
Ha IIPEABapUTEIbHO IOATOTOBJICHHYIO IUIOIIAJAKY 3€MJIM, 33J€pKHUBACT
JAJIHEWIIIEE MOTPYKEHUE.

TpelurHbl B CTEHaX KOJOJLa MOSBISIIOTCS JIMOO BCIEACTBUE HEIOCTATOUHOMN
UX JKECTKOCTH HEMOJHOr0 y4yeTa Harpy3oK M CHJI, JUOO 3a CUeT HapylICHHUS
TEXHOJIOTUH MPOU3BOJCTBA PaldOT.
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Pacuer onycKHBIX KOJIOALEB

e  OCHOBHBIM SBIISIETCA PAacyeT HE HA IKCIUTyTalMOHHBIC, & HA CTPOMUTEIIbHBIE
Harpy3k, T.K. BO BpE€Ms HUX U3IOTOBJICHUA M NOTPYKEHUSA IOCIEIHUE
OKa3bIBAIOTCS B 0O0JIee HAMPSHKEHHOM COCTOSIHUM, YeM MPH dKCILTyaTaluu.

e Pacuer Ha CTpOUTENBHBIE HATPY3KH BKIIFOYACT:

- pacuer Ha MOrPYKEHUE;

- pacuer CTEeH Ha pa3pbiB;

- pacueT HOXKEBOW YacTH KOJIOA;

- pacyeT CTeH KoJIo/la Ha OOKOBOE J1aBJIIEHUE IPYHTA;

- pacuer NPOYHOCTH CTEH Ha U3TUO B BEPTUKAIBHOU IJIOCKOCTH;

- PpaCucT Ha BCILIBITUC.

Puc. 5.10. Cxema nacpy3ok, Oeticmeyrowux Ha ONYCKHOU KOJLOOeY 80 8PeMsl €20
nO2PYHCEeHUS

e MeTroauku 3TUX pacyeToB IPUBEACHBI B CIIENUAIIBHON JuTeparype. Huxke, B
KaueCTBE IIPUMEPA, PACCMOTPUM TOJIBKO OCHOBHBIE IIOJIOKEHHS PACUETOB
OINYCKHBIX KOJOJLEB HA OTPY>KEHUE, PA3PHIB U BCIUIBITHE:

Pacuer Ha morpy»eHue u pa3pbiB

- IMorpyxeHnue konoaua o0ecnednBaeTcss Npyu COOI0EHUH YCIOBU:
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I'me 7 — nonHast pacueTHas cujla TPEHHsS TPyHTa MO OOKOBOW IOBEPXHOCTU
KOJIOALIA;

F — cuta pacueTHOTO CONPOTHUBIICHUS TPYHTA 101 HO)KOM KOJIOAIA;

7, - KOODOUIMEHT HAIEXKHOCTH HIOTPYKEHUSA, TIPUHUMAETCS 7, = 1,15

- Ilpu mnorpyxeHun KOJOAIAa B THKCOTPOIHOM pyOamike cuia TpeHUs
YUYUTBIBAETCA TOJIBKO B HOJKEBOW YaCTH.

- Ilpu 3aBucaHmmM BepXHEW 4YaCTH KOJIOALA B CTEHAX KOJIOJALA BO3HUKAIOT
pacTsaruBarolue HanpspkeHus (cuia N), KOTOpble MOTYT IPUBECTH K OTPBIBY €ro
HIDKHEW dYacTu. Takas BEpOATHOCTh MOKET BO3HHUKHYTH y TIIyOOKHX KOJIOJIEB
(H>15m).

- PacuetHas HOpMaJIbHasA CHJIa OIPCACIIACTCA U3 YCIIOBUS:

N = Vol -1, - €CIIM BBICOTA BEPXHETO, Ooiee IINTIOTHOI'O, CJIOA MCHBIIC ITOJTOBHUHBI

rIIyOMHBI MOrpyXeHus. 34ech 7, - pacyeTHas cuia TPEHHsI CTEH
KOJIOALIA IO POYHOMY TPYHTY.

N=G-T, - npu BbicOTe 0O0jee IUIOTHOIO BEPXHEro cjiosg 0ojee MOJOBUHbI
MIPOEKTHOM ITyOHHBI TTOTPYKEHUS.

- Jns obecrieyeHus: pOYHOCTH KOJIO/ILIa HA BO3MOKHBINA Pa3pbiB BEPTUKAIBHOE
apMUPOBAHUE CTEH MPOCKTUPYETCSI UCXOIS U3 OMPEACICHHOM T.0. CHIIBI N/

Pacuer Ha BcnabiTHE

- Ilocne mnoJHOrO mNOTpyKEHUs KOJOALUA B BOJOHACBHIILICHHBIE TPYHTBI U
YCTPOWCTBA [IHHUINA, HA €ro MOJOMBY OyAeT AEeUCTBOBATh THAPOCTATHYECKOE
JABJICHUE BOJbI, HaNpaBlieHHOE CHU3Y BBepX. OT BCIUIBITUS €ro OyayT
yAEPKUBATH COOCTBEHHBIN BEC M HAPY KHBIC CHUJIBI TPEHUSI.

- KOJ'IOI[CII HC BCIUIBIBCT, CCJIN 6y,Z[CT BBITIOJTHATHCA YCIIOBHC!

(09G +0,5T) (4, -H,-7.)27.,

I'ne A4, - niomanae Kojoaua o BHEIIHEMY [IEPUMETPY HOXKA;
H, - BbIcOTa cTOJI0a BoAbI (paccrosinue or YI'B 1o HU3a HOXKA);

Yon>1,2 — KOOP(ULHMEHT HAaJIEKHOCTHU HA BCIUIBITHE.
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- Ecnu 310 ycnoBue He BBIMIOTHSETCS HEOOXOAMMO MPETyCMOTPETh YCTPOMUCTBO
AHKEPHBIX KPEIUICHUU WK YBEJIUYUTH BEC KOJIOALIA.

Kecconpbl

B cuibHO OOBOJIHEHHBIX T'PYHTaX, COAEPXKAIIMX MPOCIONKH CKaJbHBIX MOPOJT
WJIM TBEPJBIX BKIIOUCHHUH (BaJIyHBI, IOTPEOCHHYIO IPEBECUHY U T.J.) OTPYKEHUE
OMYCKHBIX KOJIOAIEB MO CXEME «HACyX0o» TpeOyeT OOJIbIIMX 3aTpaT Ha BOJOOTIIUB,
a pa3paboTKa TpyHTa TOJ BOJIOM HEBO3MOJKHA M3-3a HAJIUYUS B TPYHTE TBEPIBIX
BKJIFOUCHUM.

B srom cimyudae ucnosp3yeTcsi KECCOHHBIM METOJ| yCTpOWCTBa (PyHAAMEHTOB
TIIyOOKOT0 3aJ105KE€HHUs, KOTOPbIN ObLI MpeiiokeH Bo @panuuu B cepeaune 19B.

Keccon cxemarnyecku NpencTaBiseT CcOOOM ONPOKUHYTBHIM BBEPX THULIEM
AWK, o0pa3yroluid pabouyro Kamepy, B KOTOPYIO O] JAAaBICHHEM HArHETaeTcCs
CKaTblil BO31yX, ypaBHOBEIIMBAIOIIMN [aBJI€HUE T'PYHTOBOM BOABI Ha JaHHOU
riyOrHe, 4YTO HE MO3BOJSET €l MPOHUKATh B pabouyro Kamepy, Omaronaps demy
pa3paboTka rpyHTa BeJIeTCsl HacyXo 0e3 BOJI0OT/INBA.

R,
S
|
|
it

Puc.5.11. Cxema ycmpouicmea keccoHa:

a — 014 3aenyoneHHo20 nomewjenusi; 6 — O 2nyboKoeo (dyHOameHma,
1 — kecconnas kamepa; 2 — eudpousoniyus, 3 — HAOKECCOHHOe CMpOeHue;
4 — winro30601l annapam; 5 — waxmuas mpyoa

Meton siBisieTcss OoJjiee TOPOTOCTOSIIIIMM W CJIOKHBIM, ITOCKOJIBKY TpeOyeT
crienualibHOr0 0bopyaoBanus. Kpome Toro, 3ToT crnocod cBs3aH ¢ npeObIBaHUEM
JIOJICH B 30HE TOBBIMICHHOTO JABJIEHUS BO3yXa, YTO 3HAYMUTEIHHO COKpaIlaeT
MPOJIOKUTEIBLHOCTE pabounx cMmeH (1o 2 yacoB mpu 350...400kIla(max)) mpu
MakcuMalibHOU rinyoune 35-40m.

B cBsi3u ¢ BbIIIECKa3aHHBIM KECCOHBI MPUMEHSIIOT 3HAYUTENBHO PEXE JPYTUX
TUIOB (DYyHAAMEHTOB IITyOOKOIO 3aJI0KEHHUS.
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Kecconnast kamepa, BBICOTa KOTOPOM IO CAHUTAPHBIM HOpMaM NPUHUMAETCS HE
MeHee 2,2 M, BBIIOJHSCTCS U3 /0 M COCTOMT M3 IOTOJIKA M CTEH, Ha3bIBAEMBIX
KOHCOJISIMU.

Croco6 morpykeHus KeCcCOHa AaHAJIOTMYEH OIyCKHOMY Kojoamy. [myOuny
MOTPYKEHUSI KECCOHA M €r0 BHEIIHUE pa3MEphl OMPEIEISIOT TaK Ke, KaKk U s
OITYCKHBIX KOJIOIIICB.

[IImro30BOM ammapar, COCIUHEHHBIM C KECCOHHOM KaMepou IIaXTHBIMU
TpyOaMu, TpelHa3HauyeH JUisl LUTI030BAHUS JIIOJEW W TPY30B MPU UX CIYCKE B
KECCOHHYIO KAMEPY U MPHU MOABEME U3 HEE.

PabGounii mporecc. PaGouuii BXOAUT B NpPUKAMEPOK IIUII03a, T JaBJICHUE
MOCTETIEHHO MOBBIIIAETCS 10 MMerolIerocss B paboueit kamepe. Ha »Tot mpornecc
3aTpayuBaercs or 5 10 15 MHH., 4TO HEOOXOAUMO IS ajanTaldyd OpraHu3Ma
YyeJIoBeKa, IMOCyIe Yero 1Mo MaxTHON TpyOe pabouuii orycKaeTcss B pabodyro Kamepy
KeccoHa. Bpixonm u3 pabodeil kaMephl KECCOHa OCYIIECTBISIETCS B OOpaTHOU
MOCJIEI0BAaTEIbHOCTH, HO TMIPU O3TOM HAa CHUXXEHUE [aBJIEHUS BO3JyXa B
pUKaMepKe IIT03a A0 YpPoBHS aTMocdepHoro maBieHus Tpedyercs 3-3,5 pasa
Oonplllie BPEMEHU, 4YE€M BHaualie, T.K. OBICTPBIA MEPEXOJl OT TMOBBIIIEHHOTO
JaBJICHUS K aTMOC(EPHOMY MOXKET ObITh TPUUMHON Havasla KECCOHHOM OOJIE3HHU.

Cxatblii BO3IyX B KECCOHHYIO KaMepy HauyMHAIOT IOJaBaThb HE Cpa3y, a Kak
TOJILKO €€ HUXHSASI 4acTh MPU MOTPY>KEHUH JIOCTUTHET YPOBHS MOJ3EMHBIX BOJ.
JlaBnenue Bo3Ayxa, oOOecneuMBarollee OTKUM BOABI U3 KaMepbl KECCOHa,
ONpPENEIAEeTCS U3 YCIOBUA:

rzH, 7,
['me P, - u30bITouHOE (CBEpX aTMOC(EPHOTO) JaBICHUE BO3ayXa, kl1a;
H,, - THAPOCTATUYECKHI HAMIOp HA YPOBHE OAHKETKH HOXa, M;
¥, - YICIbHBIN BeC BOABI, H /M’

[Tocme omyckaHusi KeCCOHa Ha TPOEKTHYI TIOyOMHY BCE CIElUaIbHOE
000pyoBaHUE JEMOHTHUPYETCS, a pabouas KaMepa 3aroJIHIETCs OETOHOM.

I'pynr B KaMmepe KeccoHa pa3pabaTbiBaeTCsi WM  PYYHBIM  WIIU
TUAPOMEXAHUYECKUM CIIOCOOOM.

Hmeercst ombIT pa3paboTKM TpyHTa B KECCOHHOM Kamepe BooOme 0e3
OPUCYTCTBUSL B HEW pabouymx, KOTJa BCE YINpaBICHHE THAPOMEXaHU3MaMU
BBIHOCUTCSL 3a ee mpezienbl. Takoil crmoco0 OmyCKaHHs KEeCCOHA HasbIBaeTcs
CJICTIBIM.
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CreHa B rpyHTe

OToT crocol mpeaHa3HayeH NI yCTporcTBa (yHAAMEHTOB U 3ariyOJIeHHBIX B
IPYHT coopy»eHuii (puc. 5.12).

Puc. 5.12. Koncmpykyuu, coopysicaemvie ChOCOOOM «CMEHA 8 PYHMEN:
a — KOMI0BAHbBI 8 20POOCKUX YCI0BUAX,; O — NOONOPHbBLE CINEHKU, 8 — MOHHEU,
2 — npomu8oOhUILMPAYUOHHBIE OUAPPaAcMbL, O — HOO3EMHbLE Pe3epP8)apbl

Crioco6 3akioyaeTcsi B TOM, YTO CHavaja Mo KOHTYpYy OyAyIlero coopyKeHHs B
TpYHTE OTphIBaeTCs y3Kas riyookas Tpanmies (b=60...100 cm, H<40...50 M) ¢
MOMOIIBI0 KECTKOTo rpeiidepa WM MEXaHU3MPOBAHHOTO TpAaHIIIEEKOINaTeNss Ha
MPOCKTHYI0 TJIyOMHY C BpE3KOH B BOJOYIOp, KOTOpas 3aTeM 3amoHSeTCS
OETOHHOI CMECHIO WU COOPHBIMHU KEJI€300€TOHHBIMU JJIEMEHTAMH.

Bo3Benennass TakuM 00pa3oM CT€Ha MOXKET CIYXHUTh KOHCTPYKTHBHBIM
ayieMeHTOM (GyHJIaMEHTa, OTpaKICHHEeM KOTJIOBaHAa WJIM CTEHOHN 3ariyOJIeHHOTO
IIOMEILICHUS.

[ToMuMoO 3ariyOJICHHBIX COOPY)KEHUH CHOCOOOM «CTEHAa B TPYHTE» MOXKHO
yCTpauBaTh MPOTHBO(IILTPAIIMOHHBIC 3aBECHl. YCTPOHCTBO «CTEHBI B TPYHTE»
Hanbosiee 1ernecooOpa3HoO B BOJOHACHIIICHHBIX T'PYHTaX IMPH BBICOKOM YPOBHE
nom3eMHbIX BoJ. Croco0 ocoOeHHO 3(dekTuBeH mpu 3ariyOJieHuHd CTEH B
BOJIOYIIOPHBIE TPYHTHI, YTO TO3BOJISET MOJIHOCTHIO OTKA3aThCsl OT BOJOOTIMBA WIIH
TTyOMHHOTO BOJIOTIOHM)KCHUSI.

Cy1iecTBEHHBIM JIOCTOMHCTBOM CTOCO0a SIBIISETCS BO3MOXHOCTHh YCTPOMCTBA
rIIyOOKMX KOTJIOBAaHOB W 3ariyOJIEHHBIX IMOMEIICHUN BOJHM3U CYIIECTBYIOIIMX
3IaHUA U COOpPYKEHHUI 0e3 HapyUIeHUs MX YCTOWYHMBOCTH, YTO OCOOCHHO Ba)KHO
IIPU CTPOUTETHCTBE B CTECHEHHBIX YCIOBHUSX, a TaKXKe MPU PEKOHCTPYKIIUU
COOPYKECHUMU.
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6. CBAMHBIE ®YHIAMEHTBI
ObsacTh NpUMeHEHUs1 CBAHMHBIX (P)YHIAMEHTOB

B Ttex ciywasx, korma ¢ TMOBEPXHOCTH 3aJIETAIOT CJIOM CJIa0bIX TPYHTOB,
KOTOpbIE HE MOTYT CIY>KHTh OCHOBaHUEM JUIsl (yHIAMEHTOB MEJIKOTO 3aJI0KEHUS
MIPOCKTUPYEMOTO COOPYKEHHSI, BOBHUKAET HEOOXOAMMOCTD Mepejayl Harpy3Ku Ha
0oJIee TUIOTHBIE CIIOM, PACTIOJIOKEHHBIC Ha TTyOnHEe. B MOA00HBIX CUTYyaIUsIX dare
BCET0 MPUOETAI0T K yCTPONCTBY CBaHOTO hyHIaMEHTA.

CBaeil Ha3bIBAIOT MOTPYKEHHBIM B TOTOBOM BU/JIE WM U3TOTOBJICHHBIN B TPyHTE
CTEpKEHb, MPEIHA3HAUYCHHBIN IS MepeAadynd Harpy3kd OT COOPY>KEHUS Ha TPYHT
OCHOBaHHMS.

OtpenbHble  CBaM  WJIM  TpyINmbl  cBall, OOBEAUHEHHBIE  IMOBEPX
pacnpenenuTeNbHON MITMTON WK Oakoi, 00pa3yroT cBallHbIM (YHIAMEHT.

PacnpenenurenbHbpie MIWTHI WIM  Oalkv, OOBEAUHSIONIME TOJOBBI CBa,
BBITIOJTHSIFOTCS, KaK MPaBUIIO, U3 JKEJIe300€TOHA M Ha3bIBAIOTCS POCTBEPKAMU.
PocTtBepk BOCHpUHHUMAET, pacnpencisieT W NepeJaeT Ha CBaul HArpy3Ky OT
PAacoOJIOKEHHOTO BBIIIE COOPYKECHUS.

Ecin poctBepk 3arimyOiaeH B TPyHT WIM €ro IOAOUIBA PacCHOJIOKEHA
HEMOCPEJICTBEHHO Ha IMOBEPXHOCTU TPYyHTA, TO €ro Ha3blBAlOT HU3KUM
POCTBEPKOM, €CJIM OJIOIIBA POCTBEPKA PACIIONOKEHA BBILIE MIOBEPXHOCTH I'PYHTA
— 3TO BBICOKMHU cBalHBIM pocTBepk (puc. 6.1). Haubosee yacto mpuUMEHSIOT
HU3KMH POCTBEPK, BBICOKMH pOCTBEPK YCTpauBalOT B ONOpPaX MOCTOB,
HaOEepEeKHBIX, MUPCOB U T.II.

00| | '
g %D_ O D%I

Puc.6.1. Tunvl ceatinvix pocmeepKkos: Puc. 6.2. IIhan pocmeepka
a, 6 — HU3KULl, 8 — 8bICOKULL
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CBas, HaxomsasACs B TPYHTE, MOXKET IEpeaBaTh HArpy3Ky OT COOPY>KECHHS
aub0 4Yepe3 HWXKHUM KOHell (mATa), TM00 COBMECTHO ¢ OOKOBOW MOBEPXHOCTHIO
CBau 3a CYET TPEHHMsI MOCIEAHEN 00 TPYHT.

Knaccupukauus cea

B 3aBrcUMOCTH OT 3TOro, MO XapakTepy Iepellayd Harpy3kd Ha TPyHT CBau
NOJIpa3JIESI0OTCA Ha

a) CBau-CTONKH

0) BucsuMe cBau (CBau TPEHUSI)
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Puc.6.3. Cxemul nepedauu nazpy3ku ceasmu Ha 2pYHMovl OCHOBAHUSL:
a — ceau-cmouku ; 6 — eucadue ceau

K cBasgM-cToiikaM OTHOCSTCS CBaW, INPOPE3AIOIIME TOJILY CIa0bIX TPYHTOB U
ONUpAIOIIMECS HAa NPAKTHYECKM HEC)KHUMAEMBIE WM MAaJOCKUMAeMble TPYHTBI
(KpymHOOOJIOMOYHBIE TPYHTBl C TE€CYaHBIM HAIOJHUTENEM, TIUHBI TBEPION
KOHCUCTeHUMHK). Takue cBaM TpPaKTHUYECKH BCIO HAarpy3Ky IEpelalT uyepe3
HIKHUM KOHELl, T.K. IPYU UX MaJIbIX BEPTUKAIBHBIX IIEPEMEIICHUAX HE BO3ZHUKAIOT
YCIJIOBHUS JIJIs1 BOSBHUKHOBEHUS CUJI TPEHUS Ha €e OOKOBOM MOBEPXHOCTH.
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CBas-cTolika paboTaeT Kak C)KaTblil CTEpKEHb B YIPYroil cpene, ee Hecyulas
CIIOCOOHOCTh ~ ONpENENseTCs WJIA MNPOYHOCThIO  Marepuana CBah, WU
CONPOTUBJIEHUEM TPYHTA O] €€ HIHKHUM KOHIIOM:

F,=R

K BucsSuMM cBasiM OTHOCSITCS CBau, OINHUPAIOLIMECS HA CKUMAaeMble T'PYHTHI.
[Tog nelictBueM npoaosibHOM cuibl (N) cBasg moJiyyaeT MepeMmenieHue (JIaer
0CaJIKy), JOCTaTOYHOE JUIsi BO3HUKHOBEHHUS CHJ TPEHUS MEXIy OOKOBOMU
MOBEPXHOCThIO CBaW W TPYHTOM. B pe3ynbrare Harpy3ka Ha OCHOBaHHUE
nepenaeTcs Kak 0OKOBOW MOBEPXHOCTHIO, TAK M HIHKHUM KOHIIOM cBau. Hecymas
CIIOCOOHOCTh TaKOW CBaW OMNpPEIENSeTCS CYMMOM COMPOTUBIICHUS CHII TPEHUS MO
ee OOKOBOM MOBEPXHOCTH M TPYHTA MO OCTPUEM:

F,=R, +R,
IIo YCIOBUAM U3IOTOBJICHUA CBAU ACIIATCA HAa ABC I'PYIIIIBIL:

® CBau, U3rOTOBJISIEMbIC 3apaHEE HA 3aBOJIAX WM MOJUTOHE (IPEIBAPUTEIIHHO
U3TOTOBJISIEMBIE) U 3aTEM MOTPYKAEMbIE B TPYHT;
® CBau, U3rOTOBJISIEMbBIE HA MECTE, B TPYHTE.
[Io pacmonoxeHuro cBal B IUIAHE PA3JIMYAOT CIEAYIOIIME BHUIBl CBAaWHBIX
(yHIaMEHTOB:

1) olMHOYHBIE CBau MPUMEHSIIOT MO JIETKUE COOPYKEHHUS B KayecTBE OIOP
(TEeTUTUIIBI, CKJTAJIBI), KOT/Ia HEeCYIIeH CIIOCOOHOCTH OJTHOM CBaW JIOCTATOYHO
JUIsl Iepejiauyl Harpy3KW Ha TPYHT.
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Puc. 6.4. Cxembl 00uHOUHOU C8AU U CEAU-KOJIOHHbBL
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CnoXHOCTh: HEOOXOMMO TOYHO 3a0UTh (LOrPYy3UTh), OTKIOHEHHE OT OCHU B
IUTaHE Y OIMHOYHBIX CBal £5 cM, OT BEPTUKAILHOI ocu He Ooree 5°.

1+ S5em

N

N 7

Puc. 6.5. Cxema maxcumanouwvix 00nycmumvlx 20pU30HMAIbHLIX U
8EPMUKANbHBIX OMKIOHEHUL NPU NO2PYHCEHUU 0OOUHOUHOU C8AU

2) rpynmsl cBail (CBalHBINA KYCT), yCTPanBAIOT O] KOJIOHHBI WIIH OT/ICTHHBIC
OTIOPBI KOHCTPYKITUH, TIEPEIAI0IINE 3HAUUTEIbHBIC BEPTHKAIBHBIC HATPY3KU
(puc. 6.6a).
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Puc.6.6. Buowi ceatinvix pynoamenmos:
a — C8atiHblll Kycm, 6 — JIeHMOYHbIU, 8 — CNIOUIHOE CBALHOE NoJle
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3) neHTOYHBIC CBaliHBIC (DYHIAMEHTHI YCTpPawmBalOT TIIOJ] CTCHBI 3MaHUNA U
JIpyTHe TPOTSHKEHHBIE KOHCTpYKIMu. CBam B TakoMm (yHmameHTe
pacrojararoTcsi B OJIMH WIM HECKOJIBKO clloeB (puc. 6.6 0).

4) CIUIOIIHBIC CBaWHBIC TOJIS YCTPAaWBAIOT TIOJ TSKENbIE COOPYKEHHS
OallleHHOTO THWIIA, WMEIOIIME OrpaHUYEHHbIE pa3mepbl B IaHe. Cau
pacriojararoTcsi B OINpEICIEHHOM TOPSJIKE IMOJI BCEM COOPYKEHHEM (pHC.
6.6 8).

B 3aBucuMoct OT Marepuana IMpeIBapUTEIbHO M3TOTOBJICHHBIE CBau

MOJPa3ICIISIIOTCS HA:

e JiecpeBsiHHbIE (YCJIOBHUS DKCIUTyaTalldd — HWXKE YPOBHS TIOA3EMHBIX BOJ).
[Ipocrelimas nepeBsHHAs CBas MPEACTABISET COOOW OpPEeBHO C 3a0CTPEHHBIM
HIDKHUM KOHIIOM. Ha BepxHMil KoHell OpeBHa HajaeBaioT Oyrenb (CTaIbHOE
KOJIbII0), KOTOPBIM 3alllMIIAET CBAal0 OT pa3MOYajMBaHUs OTOJIOBKA BO BpEeMs
3a0uBKH. Ha 3a0CcTpeHHOM KOHIIE IMPHU MOTPYKSHUH CBaW B TPYHTHI C TBEPIABIMHU
BKJIIOUEHUSIMU 3aKPEIUISIIOT CTadbHOM OamimMak. JIOCTOMHCTBA 3TOrO BUA CBall —
IPOCTOTa WM3TOTOBJCHUS W HeOodbImolW Bec. Hemoctarkm — Mamas Hecymias
CIIOCOOHOCTBH, TPYJTHOCTh MOTPYKEHUS B TUIOTHBIE TPYHTHI, ONTACHOCTh THUEHUS B
YCJIOBUSIX TIEPEMEHHOW BJIAXKHOCTHU. JlepeBsiHHBIE CBaWM UMEIOT OTPAHUYCHHOE
MIPUMEHEHHE.

byeens

Oepeganian
cean

bawmax

Puc. 6.7. cxema depessannoii ceau

® CTajbHBIC H3TOTABIMBAIOT W3 CTAHJIAPTHBIX CTAIbHBIX Tpyo d=0,2...0,8 M,
UCTIOJIb3YIOT TaKXe JIBYTaBpOBbIE Oajku, MIBEUIEPhl W JAPYTHE MPOKATHBIC
npoduiu.
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Puc. 6.8. nonepeunvie ceuenusi cmanvHuix céau
Ecnu mocne norpykeHust B pyHT CTaJibHast TpyOuaTas cBas 3al0JIHACTCS

6€TOHOM, €C HA3bIBAIOT TDV606€TOHHOﬁ. I[OCTOI/IHCTBO 9TOI'0 BH A CBau —

BO3MOHOCTh HapallMBaHUs CBAPKOW MO Mepe morpyxeHust B rpyHT. Hemoctarku
— TIOJIBEPKEHHOCTh KOPPO3WMM (I 3alUTHl MOBEPXHOCTh TPYO MMOKPHIBAIOT
OUTYMOM WJIM TOKCHIHBIMU CMOJIAMH).

CranbpHblC CBau PCKOMCHAYCTCA IIPHUMCHATH B CHIOXHBIX IJIA 3a0MBKH
I'PYHTOBBIX YCIIOBUAX (BKJII-O‘I@HI/ISI BaJIYHOB, I'aJIbK 1 T.H.), 4aCTb UX IIPUMCHAIOT
B KaQ4YCCTBC OIrpaXaACHUS KOTJIOBAHOB.

e xene300eToHHbIE CBau (MOJMYYMJIM HauOoJbIllee PacHpOCTpaHEHHUE B IPAKTUKE
CTpouTenbeTBa). VX mopas3nensior:
- 1o ¢popMe MornepeyHoro ceuenus — puc 6.9 (a, 6, ¢ — TUMOBbBIE)

- 10 popMe MPOI0IBHOTO ceueHus — puc 6.10
- 110 c1Ioco0y apMUPOBAHUS HA CBAU:

1) ¢ HenampsraeMoil apmMaTypodl W C MPEIBAPUTENIBHO HAIPSKEHHOU
IIPOAOJIBHOM apMaTypou

2) ¢ monepeyHbIM apMUPOBAHUEM U 0€3 HETO

- IO KOHCTPYKTHBHBIM 0COOEHHOCTSIM — Ha CBau OCJIBbHBIC U COCTABHBIC.

Puc. 6.9. Ceuenus scene3o0emonHblx ceall:

a — K6AOpamHot, 6 — KeaOpamuou ¢ Kpy210u nojiocmovio; 8 — NoJloe
YUIUHOpUYECKOe ceyeHue,; 2 — NPAMOY20bHOU, O — MA8POGoll, e — 08YmMaspo8ol,
JHC — UWLBELIEPHOU
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Puc. 6.10. JKenezobemonnvle ceau paziuunozo npoguis:

a — npuzmamuyeckue, 6 — YuruHOpuyecKue, 8 — NUPaAMUOaibHole, 2 —
mpaneyeuodanbhvie;, 0 — poOMOOBUOHbLE, € — C YUMUPEHHOU namou (0y1aeosuoHvle)
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Puc. 6.11. Koncmpyxyus scene306emoHHbIX C8AlL:

a — NpU3Mamu4ecKas ¢ NONepeyHbIM apMuposanuem cmeoaa, 6 — mo dce, bes
NONepeuHo20 apMupo8anus Cmeod, 8 — mo Jice, ¢ KPy2liou HoJI0Cmbvlo, 2 — NOAds
kpyenas, 1 —cmponogounas nemis,; 2 — apmamypHvle CemKu 20J108bl,

3 — npoooavHas apmamypa, 4 — cnupaib ocmpusi;

5 — nonepeunas cnupanvnas apmamypa

® KOMOMHUPOBAHHBIE CBaM — COCTaBHbIE MO JJIMHE U3 JBYX pPAa3JIM4YHbIX
maTepuaioB. Yamie Bcero 5TO KOMOWHAIUS JCPEeBIHHOM YacTH, KOTOpas

MIOMEIIAETCS] HIKE YPOBHS MOJ3EMHBIX BOJ, C OETOHHOM HIIM KeJIe300€TOHHOM
YacCTbIO.
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Cnoco0bl NOrpysKeHusi FOTOBBIX CBail B TPYHT

a) _ 6) 8) 2) 9)

I

7 Y/ /A /L, AN, 77777

e

(VAR VAR,

Puc. 6.12. Cnocobvl noepyscenus ceaii:

a — 3abuska; 6 — aubponocpydiceHue; 8 —3a0asIusanue; 2 — 3a6UHYUBAHUE;
0 — noepyaiceHue 8 oep (68 oOueHb NIOMHBLX PYHMAX, NPOMEPIULUX SPYHMAX);
1 — monom, 2 — memaniuueckuii 0201080K, 3 — 0ePeGAHHAS UU Pe3UHOBAS
NPOKNAOKA(O151 cMs2YeHUs yOapa)

3a0uBHBIC CBAM

IIpu 3a0uBKe cBail B 00€3BOKEHHBIE IJIOTHBIE IIECUAHBIE U CyIlECYaHbIE TPYHTHI
JUTS IOBBILIEHUS! TPOU3BOAUTEILHOCTH 3a0MBKH OCYLIECTBIISETCS MOAMBIB. 32 CUET
nojayu BOJbl (MOJ OOJIBIIMM HAMOPOM) MOJ HUKHUNA KOHEI CBau, TPYHT
pa3MbIBaETCA, YTO 3HAUUTEIBHO YMEHbIIAET CONPOTUBIIEHUE MTOTPYKEHHUIO.
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Puc. 6.13. 3abusxa ceau mexanuyeckum moaomom:

1 — mauma xkonpa, 2 — no08ecHoU MOIOM;
3 — memannuyecKkuul Ha2o0106HUK, 4 — ceas

Buoponorpy:xenue

cBau HauOosnee 3(PPEKTUBHO NPHU HACHIIIEHHBIX BOJIOM meckax. B atom ciyuae
BEepPTUKAIILHBIE KOJICOaHMsI, CO3JaBaeMble BUOPATOPOM, TIEPEIAIOTCS CBAaCH TPYHTY,
KOTOPBIM Pa3KMKACTCs, YTO MPUBOIUT K PE3KOMY YMEHBILICHHUIO CUJ TPEHHUS IO
OOKOBOM MOBEPXHOCTH M OHA JIETKO TMOTrpyskaeTrcs B rpyHT. [locne npekpamieHus

86



BUOPUPOBAaHUS CTPYKTypa TpPyHTa OBICTPO BOCCTAHABIMBAETCS U TPEHHE I10
OOKOBOI1 MOBEPXHOCTH CBaW yBEJIUYUBACTCS.

BrasiuBanue
CBail OCYHLIECTBIISIETCSI C MOMOILBIO MOUIHBIX THIPOJOMKPATOB U IPUMEHSAETCS
TOTJa, KOT/Ia HENb3s HCIOJb30BaTh 3a0MBKY WM BHOpOMOrpykeHue (BOIU3U
CYIIECTBYIOIIMUX 3/IaHHUM), TAK)KE MPUMEHSAETCS NPH YCHUJIEHUU CYIIECTBYIOIIHMX
(byHIaMEHTOB.

BBuHYMBaHUeE
CBail, CHAaOXEHHbIX HAa KOHIIE BHUHTOBBIMH JIONACTAMH (BHUHTOBBIE CBaM),
OCYIIECTBIISIETCS 0COOBIMU MEXaHU3MaMU, HAa3bIBAEMbIMU KaOeCTaHAMH.

CBam, u3roroBJisieMble B TpyHTe (Ha MecTe): OypoBble, HAOUBHbIE,
OypoHaOMBHbIE CBal

Takue cBau M3roTaBIMBaIOT U3 OETOHA, jKelie300eToHa (C apMOKapKacoM) WU
U3 LIEMEHTHO-NIECYaHOr'0 pacTBOpA.

ITo criocoOy M3roTOBIEHUS NOAPA3AEIAIOTCS Ha

e cBau 0e3 000JI0UKHY;
® CBaM ¢ 000JIOYKOM, U3BJIICKAEMOM U3 IPYHTA;
® CBaM C HEHU3BIIEKAEMOI 000JIOUKOM.

CBau 0e3 000710YKH

NPUMEHSIOT B CBSI3HBIX CYXUX M MAaJOBJAKHBIX TPYyHTaX, TAC MOXKHO
OCYILIECTBIIATh OypeHHUe 0€3 KPEIICHUS! CTEHOK CKBAYKHH.

B BOOHACKHIIICHHBIX TIMHUCTBIX TPYHTAX MPOXOJAKY CKBOKHH MPOU3BOMIST IO
3alUTON TJIMHUCTOTO PacTBOpPA, KOTOPBIM, co37MaBas W30BITOYHOE MaBJICHHUE B
CKBa)XHHE, TPEISITCTBYIOT OOpYIICHUIO e¢ CTeHOK. [locie BBITIOIHEHHUST OYpPOBBIX
paboT B 32001 CKBa)XKUHBI Yepe3 OCTOHOJIUTHYIO TPyOy mojiaeTcsi 6eTOHHAs CMECh,
KOTOpAast BBITECHSIECT PaCTBOP TJIMHBI.

HabOuBHYyI0 cBato, CKBaKMHA KOTOPOU IoJiyueHa OypeHHeM, IPUHITO Ha3bIBaTh
OypoHaOUBHOM.

[TocnenoBaTenbHOCTh U3TOTOBJICHUS TAKOW CBau MpeACcTaBiieHa Ha puc. 6.14.
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Puc.6.14. Ilocnedosamenvnocms uzeomognenus 6ypoHabueHuLx
csail 6e3 000104eK:

a — byperue CK8axdCumvl, 6 — yCMpoucmeo YUUupeHus MexaHuieckum cnocooom (u
He MOJbKO), 8 — YCMAHOBKA APMAMypPHO20 KAPKACA, 2 — ONYCKAHUE 8 CKBANCUHY
bemoHonumuou mpyowsi, 0 — 3aNOJHEeHUe CKBANCUHBL DEMOHHOU CMECHIO;

e — u3gneuenue 6emoHoIUMHOL mpyovl ¢ eubpayuell; sHe — hopmuposarue 20J108bl
c8auU 8 UHBEHMAPHOM KOHOYKmMOpe

YroObl HE WCMOIB30BaTh TJIMHUCTBIA pPACTBOp TpU OYpPEHHU WCIONB3YIOT
TIOJTBIA 1THEK. Bo Bpemst OypeHUs CTCHKU CKBaKUHBI YICPKUBAIOTCS JIOMACTSMH, a
MIpU MOJAHATUY IITHEKA MO MOJI0i TpyOe moaaeTcsi 6ETOH.

ApMUpOBaHHE CBau B 3aBUCHUMOCTH OT IPOEKTUPYEMOIO COOPYKEHHUS,
BHEIIHUX HArpy30K M HH)KEHEPHO- T'€O0JIOTMYECKUX YCIOBUM MPOU3BOAUTCS Ha
MOJIHYIO JUIMHY, HA YacTh JIJTMHBI UJIM TOJIBKO B BEPXHEH YaCTH C POCTBEPKOM.

CkBaxuHy, IOMUMO OypEeHUs, MOKHO MOJIYUUTh U IPYTUMHU CITIOCOOAMU:
- IPOOUTH UHBEHTAPHBIM CEPICUYHUKOM, TPYOOIl € 3aKPBITHIM HHKHUM KOHIIOM;
- BBITPaMOOBaTh crieluaibHON TPaMOOBKOIA;
- B3pBIBOM TUPJISH]IBI 3aPsI0B B3PHIBUATOIO BEIIECTBA B JIUJAEPHON CKBaKUHE.

Takoit cnoco0 ¢GopMUPOBaHUS CKBaXWUH MPUBOJUT K 3HAYUTEILHOMY
VIUIOTHEHUIO TpyHTa OCHOBAHHUS, 4YTO TOBBIMIAET HECYIIYI0 CIOCOOHOCTH
N3roTaBJIMBAEMBIX CBaMu.
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Pa3zHoBUIHOCTBIO OypOHAOMBHBIX CBail  SIBISIOTCA  OYPOUHBEKIIMOHHBIE
CBau,KOTOPbIC YCTPAMBAIOT IyTEM 3alOJHEHUS BEPTUKAJIbHBIX WJIM HAKJIOHHBIX
CKB&)XHMH LIEMEHTHO-IIECYaHbIM PACTBOPOM IO/ JABJIECHUEM, B PE3YJIbTATE YErO
MOJIy4aeTCsl OY€Hb HEPOBHAs IMOBEPXHOCTh, OOECHedrBasi XOPOUIEE CLEIJICHUE
CBall C OKPYKAIOIIUM I'PYHTOM.

Takas TexHonorus npu Mainbix guamerpax cBaid (ot 60...80 mo 180...200 mm)
u Oonbiion ux giuuHe (10 30M) B coueTaHUM ¢ HEPOBHOM MOBEPXHOCTHIO MPUAAIOT
ATUM CBasiM CXOJICTBO C KOPHSIMU JIEPE€BbEB, IMOITOMY UX €Ill€ Ha3bIBAIOT
KOPHEBUIHBIMH CBAsIMHU.

Hcnonb3yroTcss OYypOMHBEKLIMOHHBIE CBaW JUIsl YCWIEHHS (PYyHIaMEHTOB
CYIIECTBYIOIINX 3/aHMM, B KA4eCTBE AHKEPHBIX CBAll INPHU HCIBITAHUM CBau
CTaTUYECKON HArpy3Koil.
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Puc. 6.15. Cxema 6ypounvexyuonunvix ceati

CBau ¢ u3BJIeKaeMoi 000 109KO0M

MOXXHO  TIPUMEHSTh  TPAKTHUYECKH B JIFOOBIX ~ TEOJIOTHYECKHX |
THIPOT€OJIOTHIECKHUX YCIOBHSIX, IIOCKOJIBKY MUCIIONB3YEMBIC JJISi MX U3TOTOBJICHUS
WHBEHTapHbIEe 00cagHble TPYObI 3alUIIAIOT CTCHKU MPOWIECHHOW CKBaXUHBI OT
0o0OpyIIeHHUS.
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Puc. 6.16. Cxema ceau Cmpayca

LAY
AT 777777

PacKpbieaembli
HOKOHEYHUK
(nubo ceemuo
© Bawmar)
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[IpocTeiimM BUAOM cBail ¢ W3BIEKaeMOW OOOJIOUKOW SIBISIETCS — CBaf,
npeioxkenHas emie B 1899 rony unxenepom A. O. CtpaycoM. [locne nosiBunuch
pa3zHooOpa3Hble MOAH(pUKaUK MTOAOOHBIX cBail (cB. ®panku, benaro u T.11.).

Puc. 6.17. I[locnedosamenvhocms useomosnenus ceau Cmpayca:

a — Oypenue CK8ax)cuHvl 00 3auumon 06caoHol mpyovl,; 6, 8 — COOMEEMCMEEHHO
bemoHuposanue ¢ mpambosanuem u NOCMeneHHvIM u3gieueHuem 0ocaoHou
mpyouvl,; & — 20Mmosasi céas

CBau ¢ Heu3BJIeKAeMO 000J10YKOH

IIPUMEHSIIOT IIPA OTCYTCTBHM BO3MOYKHOCTH Ka4ECTBEHHOI'O M3TOTOBJICHHUs CBal C
U3BJIEKAEMOI 000J0YKOW (B BOJOHACHILIEHHBIX TIJIMHUCTBIX TPYHTAX TEKyuyeu
KOHCUCTEHLMHU C MPOCIONKAMH MECKOB U CYIIECEW), Ie MO HalOPOM MOA3EMHBIX
BOJ CTBOJI CBaW Ha OTHEIBHBIX yYacTKaX MOXET ObITh pa3pylleH BO BpeMms
TBEpACHUSI OETOHHON CMeCH. DTO JOPOTHE CBAaW U UCIOJIb3YIOTCS B OCHOBHOM B
TUAPOTEXHUYECKOM U TPAHCIIOPTHOM CTPOUTEIIBCTBE.

Henocratkn HaOuBHBIX M OypoHaOMBHBIX cBail. Eciam wmsroraBmuBath 0e3
00cagHOil TpyOBbl — 3TO MOXET MOBJIEYbh OOPYIIEHHE CTEHOK CKBA)KMHBI, KaK MpHU
OypeHuu, Tak U B Ipoliecce TBepACHUs OeToHa (Xy>Ke BCEro, T.K. HE MOJIaeTcCs
nposepke). CymiecTByeT mnpobjieMa ynajneHus IulaMa, KOTOPbIA MNpPEnsTCTBYET
NOTPY’KEHHIO KapKaca, Ipy OETOHUPOBAHUU LIJIaM MOXET BCIUIBIBATh U CO3/1aBaTh
TPYHTOBBIE MPOOKH, TEM CAMBIM OCJIA0JSATh CEYEHUE CBaU.
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TpyIHOCTb KOHTPOJISL KQ4ECTBA.

[TonBepkeHbl AEHCTBUIO arpecCUBHBIX BOJ, BO HM30€XKaHHE ITOr0 TaKkKe

MPUMEHSIIOT 000JI0UYKU (HEU3BIICKaeMBbIE).

3. IlopuuoHHOCTH NMOAAUM OETOHHOW CMECHU MPH YIIIOTHEHUU TPaMOOBKOM, YTO
3HAYUTEIIBHO YUIMHSAET U YCIOKHAET IIPOLECC U3TOTOBICHUM TAKUX CBa.

4. bonwmioit coctaB paboueii Opuraipl.

JlocTonHcTBa HAOMBHBIX U OYPOHAOUBHBIX CBAM:

N —

1. DKOHOMUYHOCTH (MaJblid pacxoj apMaTypbl).
2. bonbas Hecyias ciocOOHOCTb — IJIaBHBIN (hakTop.

B3aumopeicTBre CBal € OKPYKAKOIIMM I'PYHTOM

B3anmonenicTBue cBail ¢ OKPY’KarOIIMM I'PYHTOM HOCHUT CJIOKHBIA XapakTep U
3aBUCUT OT IPOILIECCOB MPOUCXOASAUIUMX B I'PYHTE€ IPU HM3TOTOBICHUM U IPU HUX
paboTe Moj IKCIUTYyaTallMOHHBIMU Harpy3kamu. [Ipoiiecchl 0Ka3bIBatOT BIUSHUE HA
HECYLIYI0 CIIOCOOHOCTh M OCaJKM CBAaMHOrO (PyHIAaMEHTa, OT UX IPaBUIBHOIO
ydyeTa BO MHOI'OM 3aBUCUT TOYHOCTh pacuera U 3KOHOMHUYecKast 3(hPEeKTUBHOCTH
IIPUMEHEHUS CBaM.

IIporeccrl, IPOUCXOIIIINE B ITPYHTE IIPHA YCTPOUCTBE CBAWMHBIX (DVHIIAMEHTOB
3aBUCAT OT THUIIA CBaW, TPYHTOBBIX YCJIOBHUH, TEXHOJIOTUU TMOTPYKEHUS WIU
W3rOTOBJIEHUS CBal U T.II..

Tax mpu norpy>keHnu 3a0MBHOM cBaM (CIUTIONIHON CBaW) 00bEM IPyHTA PaBHBIN
00bEeMy CBaW BBITECHSETCS BHU3, BBEPX U B CTOPOHBI, B PE3yJbTaTe€ YEro IPyHT
BOKPYT CBau YILJIOTHSIETCS.
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SHIOPA GEP MUK L HBIX |

: HODMQTb HBIX
/ Hanpaxceru

Ho ecnu cBasi 3a0uBaeTcsi B IJIOTHBIC TIECKH, MOXKET HAOJIFOAAThCS 0OpaTHBIN
3¢ deKT — pa3yIIOTHEHHE TPyHTA.

YuuTeIBas SIBICHUE YILUIOTHEHUs T'PYyHTa, PEKOMEHIYIOT BO BCEX ClydasX, a B
IUIOTHBIX TPYHTaX OCOOEHHO, 3a0MBKY BECTH OT CEpPEJMHBI CBAHHOIO IOJISI K €ro
nepuMeTrpy. Eciau 10 mpaBmwiio He coONI0OAaeTcs, CpeJHUE CBAU U3-3a CHUIIBHOTO
YIUIOTHEHUS TPYHTa HE BCEI/Ia yAAeTCsl OTPY3UTh 10 33JJaHHOM ITyOHUHBI.

it<6d¢<6d,<6d,
, <6d ), <6d ,
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Ho ecnu Opath paccrosiHue MexAy cBasiMd B cBailHOM (yHmameHTe >6d, TO
3TO NPHUBEAET K OrPOMHBIM pa3MepaM pPOCTBEPKOB, IMOATOMY HPHHITO CBau
3a0MBaTh HA PACCTOSIHUM JAPYT OT Jpyra paBHOM 3d.

E3AQUMHO20
BIAUARUA
Hem
774 AN V774
" = 6d 1y
/ 7

Ho u3meHeHne Hanps»KeHHOT0 COCTOSHUSA U IUIOTHOCTU B TPYHTaX MpH 3a0MBKE
CBaili MOTYyT HOCHTb M BPEMEHHBI XapakTep, T.e. TPYHT MOXKET 00Ja1aTh
BPEMEHHBIM CONPOTUBIICHUEM IIOTPYKEHUIO CBAH.

CkopocTh TOTpYKEHUsI CBau IMPUHATO XapaKTepU30BaTh BEIUYMHON €€
IIOIPY’KEHUS OT OJTHOT'O yaapa, Ha3bIBAEMOU OTKAa30M CBaMu.

IIo BenuumnHe OTKasa, KOTOpBIﬁ 3aMCPACTCA IIpU JOCTUIKCHUU CBAU HpOGKTHOﬁ
OTMCTKH, MOXHO CYIHUTb O €C COIIPOTHUBJICHHUH, IIOCKOJIBKY, 4YCM MCHBIIC OTKas,
TCM, OYCBHUIHO, OoubIIIe HeCyHIad CITOCOOHOCTH CBaw.

[Ipu 3a0uBKe cBall B MaJIOBJIAXKHBIE MECKH TJIOTHBIE U CPEHEN TIOTHOCTU 10T
HUKHUM ~ KOHIIOM oOOpa3yeTcsi TMepeyIUIOTHEHHAas 30Ha, MPEensTCTBYIOIIAs
JaJdbHEUIIIEMY TOTPYKEHUIO CBau BIUIOTh JI0 HYJEBOTO 3HAYEHUS OTKa3a, U
JanbHEHIas MoMnbITKa 3a0UTh CBAl0 MOKET MPUBECTH K Pa3pyIICHUIO €€ CTBOJIA.
Ho ocTtaBuB 3Ty cBar B OKOE, Y€pE3 HEKOTOPOE BPEMsI B pe3yJIbTaTe pejaKcaluu
HaIpsHKEHU CONMPOTUBIIEHUE TPYHTA MOJ HIMKHUM KOHILIOM CBaW CHHU3UTCA U
MO>KHO CHOBA TIPOJIOJKUTEH €€ 3a0MBKY /10 MPOEKTHON OTMETKHU.
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U3NIOM
ceau

V

OnucaHHOE sBJIEHWE HOCUT Ha3BaHUE JIOKHOTO OTKaza. Bpems, HeoOxoaumoe
JUISL penaKkcallid HalnpsyKeHWHd Has3blBaeTcsl OTAbIXOM cBaid (3...5 cyToKk B
necyaHbIX IpyHTax, 10 30 4acoB B INIMHAX), @ OTKa3 ONPEAEJICHHBIN MOCIIEe OTAbIXa
CBall M XapakTEpU3YIOIIUN €€ JEHUCTBUTENBbHYIO HECYIyl0 CIOCOOHOCTh —
JEUCTBUTEIbHBIM OTKA30M.

[Tpu 3a0uBKe cBail B IMIMHUCTHIE TPYHTHI YacTh CBA3HOW BOJBI MEPEXOAHT B
CBOOOJHYI0, TPYHT Ha KOHTaKkTe€ CO CBaell pazkimkaercss (TUKCOTPOIIHOE
pa3KMKEHUE) U CONPOTHUBICHHE NOTPYKEHHUIO CBaWl HAOOOPOT — CHHIKAETCH,
IIPOUCXOJIUT TAK HA3bIBAEMOE 3aCACBIBAHME CBAM. 3/1€Ch TAKKE, €CIIM IPEKPATUTH
3a0UMBKYy, TO 4Yepe3 HEKOTOpPOE BpEMsl CTPYKTypa TIpyHTa BOCCTAHOBUTCS, WU
HecyIlas CocOOHOCTh CBaM 3HAYMTEIbHO BO3PACTET.

T3

2pyHmosan
S0HQA 13OIMOYHBIX pybaura w3
HanpRwcenui PaINCUNCEHHO20
apyuma

ITpoueccsl OpOUCXOIAIME B I'PYHTE NPU padoTe cBay IOJ Harpy3koun. He
MEHEE CIIOKHBI, 0COOCHHO B CIydae BUCIUNX CBaAM.
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T.x. BepTUKaIbHAs HArpy3Ka, BOCIPUHUMAaeMas CBacil mepepacnpenemsieTcs Ha
TPYHT MO OOKOBOW MOBEPXHOCTH U TIOJT HIDKHUM KOHIIOM, B OKPY>KarOIIeM TPYHTE
BO3HHMKACT HANPsOKCHHAs 30HA, MMEIOMIAs CII0KHOE KPHUBOJWMHEHHOE OYepTaHUe
(puc. 6.18a).

Puc. 6.18. Cxembl nepedauu Hacpy3Ku Ha 2pyHmM OCHOBAHUSL:
a — 00UHOYHOU ceaell; O — 2pynnoi ceail

Omopa BEPTHKAIBHBIX HOPMAlbHBIX HANpPSOKEHUH ©, HA YpPOBHE HIDKHETO
KOHIIa CBali MMeeT BBIMYyKIyl ¢opmy. IIpuHATO cuMTaTh, 4TO HAMpPSDKEHUS O,
pacrpenensiorcs Mo IUIOMIAAM, pPAaBHOM OCHOBAaHUIO KOHyca, oOpasyromas
KOTOPOTO COCTABJIIET CO CBACHl Yroi @, 3aBHCALIMHA OT CUJI TPEHHs TPyHTA IO €€
OOKOBOI MTOBEPXHOCTH.

[Ipn penkom pacronoKeHHH cBail B KycTe >6d HalpsyKEHHBIE 30HBI B TPYHTE
HE NIEPECEKAIOTCsI, U BCE CBau pabOTarOT HE3aBUCUMO, Kak oquHouHbIe. [Ipu a <6d
30HBI IIEPECEKAOTCS, NMPOUCXOAUT B3aMMHOE HAJIOKECHHE JIIOp, a JABJICHHUE Ha
I'PYHT B YPOBHE HM)KHMX KOHIIOB CBail Bo3pacTaeT (puc 6.180), yBenuuuBaercs u
aKTHBHAs 30HA CKaTUs IPYHTA.

BceneacTeue 3TUX MpUYWH MPU OJIMHAKOBOW TOTPY3KE Ocajika CBaM KyCTa MpHU
COBMECTHOM paboTe OyIeT BCerja MpeBhIlIaTh OCAAKY OJJMHOYHOMN CBau.

Uto kacaercsi Hecyllleid CHOCOOHOCTH KycCTa CBai, TO C OJIHOM CTOPOHBI,
YVIUIOTHEHUE MEKCBAalHOTO MPOCTpPAHCTBA MpU 3a0MBKE CBail, MPUBOJIUT K €€
YBEJIWYCHUIO, & C JIPYTOM — OCaJKa CBaW 3a CUET HAJIOKEHUS 30H HaNPSIKEHUU
OPUBOJUT K €€ YMEHbIlIeHHI0. UTo B uTOre OOJbIlIEe CKAKETCA Ha HECYIIYIO
CIIOCOOHOCTh CBaM KyCTa 3aBUCUT OT MHOTHX YCIOBUM M HE BCErjaa JIeTKO
nporsosupyercs. Ho ombIT mokassiBaeT, 4TO B TJIMHUCTBIX I'PYHTax, a TAKXKE B
MBUIEBATHIX U MEJIKUX TIECKax Hecylasi CoCOOHOCTh CBaM B KyCTe, KaK IPaBUIIO,
YMEHBIIIAETCS 10 CPABHEHHMIO C HECYIEH CIOCOOHOCTHIO OAMHOYHOM CBaw, a B
IIECKaxX CPEIHEN KPYIHOCTH U KPYIHBIX ECKaX — YBEIUYUBACTCA.
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OmnucaHHbIe CIEACTBHS COBMECTHOM pabOThHI CBail B KyCT€ MPUHATO HA3BIBATh
KyCTOBBIM 3 exToM. M3yueHnue ero BIUSHUS OYEHBb CI0KHO U MPOTUBOPEUUBO U
TpeOyeT MOCTAHOBKHU IKCIIEPUMEHTOB.

Onpenesienne Hecyuieil cnocOOHOCTH OJJMHOYHOM CBAU MPH AeiiCTBUH
BEPTUKAJIbLHOU HATPY3KH

CBan-CTOMKH

MOTYT MOTEPATh HECYIIYIO CIIOCOOHOCTH JIUOO B pe3ysbTaTe pa3pylleHUs IPyHTa
M0J1 €€ HUKHUM KOHIIOM, JINOO B pe3yJibTaTe pa3pyllIeHHs] CaMOM CBaw, T.€. TAKYIO
CBal0 HEOOXOJIMMO PACCUMTHIBATH: MO MPOYHOCTH Marepuasia CTBOJIa CBaM U IO
YCJIOBUIO MPOYHOCTU TPYHTA MO €€ HUKHUM KOHIIOM. 32 HECYIIYIO CTIOCOOHOCTH
NPUHUMAETCS MEHbIIIas BEJIUYHMHA.

Ilo mpouHOCTM Marepuallia CBasg-CTOMKA PACCUMUTHIBACTCS KAaK LEHTPAJIbHO
Harpy>KeHHBIA CKaThIM CTepKEHb, 0€3 yueTa MoNnepeyHoro u3ruoa.

F

|

/s 777

paspywenue
éau no

Mamepuany

WVW

Jlnst sxene300eTOHHBIX CcBall (popmylnia pacdeTa Hecylled CIOCOOHOCTH TIO
MaTepHaly BBITISIUT CICTYIONTUM 00pa3oM:

de :¢[yc ym .Rb .A+7/a 'Rs 'As])
rjae ¢ — k03 UIMEHT TPOAOILHOT0 U3ruda, OOBIYHO =1 ;
v, — KO3 PUIIMEHT ycaoBul paboThlI,

s cBad ceuenueM menee 0,3%0,3m y.=0,85;
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JUISL CBai OOJIBINIETo ceueHus y.=1;
Ym — KO3 duiment yciaosuii padotsl 6eTona (0,7...1 — B 3aBUCUMOCTH OT BHUAQ
cBail);
R, — pacueTHOE COMpPOTHBICHNE OETOHA OCEBOMY C)KATHIO, 3aBUCHUT OT Kilacca
oetona (klla);
A — TI0IAb MOMEPEYHOr0 CeYCHHUS CBAH, M’
Y. — Ko3hPuImeHT yciaoBuit paboTsl apMatypsl, y, =1;
R,— pacueTHOE CONPOTUBIIEHUE CKaTHIO apMaTypsl (kl1a);
A — TIIOImMAb TIONEPEYHOr0 CeYCHHS APMATYPBI, M .
Hecymiast cnocoOHOCTh cBan-CTONKH 1O TPYHTY Ompeaensiercs no hopmyre:
F,=y.-R- A4,
r7ie Y. — KO3(PGUIUEHT yCIOBUA pabOTHI CBAW B TPYHTE, Y.=1;
R — pacueTHOE CONPOTUBIICHUE TPYHTA MOJ] HUHKHUM KOHIIOM cBaw, klla

2
A — oAb ONnupaHus CBau Ha TPYHT, M.

Bucsiuue cBan

Nx pacuer npou3BOAMTCS, KaK NPABWIO, TOJBKO IO IMPOYHOCTU I'PyHTA, T.K. IO
IIPOYHOCTU MaTepuaja OHa BCErJa 3aB€IOMO BBILIIE.

CyuiecTByIOT CleIyIOIMe METO/IbI pacyeTa:

JInHAMHUYECKUN METOJ;

Merton ucnbITaHusl TPOOHOM CTATHUECKOW HArPy3KOii;

[IpakTuecknii METON;

Merto cTaTHYeCcKOTro 30HUPOBAHUS;

TeopeTndeckre METOIBI.

JAvHaMUYecKUii ~ METOJ  3aKJI4YaeTcss B ONPEACIICHHMM  HECYIEH
CIIOCOOHOCTH CBaM IO BEIMYMHE €€ 0TKa3a Ha OTMETKE OJM3KOM K MPOEKTHOM.
B ocHoBy MeTona mosoxkeHo, uTo pabora, coBepiaemasi CBOOOIHO TadaroIIM
monoroM, GH (rae G — Bec Monora, H — BbiCOTa NaJEHUS MOJOTA)
3aTPaYMBACTCS HA MPEOJOJICHUE COMPOTUBIIEHUS TPYHTA MOTPYKEHHUIO CBAH; HA
ynpyrue aegopmaiuu CUCTEMBI «MOJIOT-CBasl-TPYHT»; Ha MPEBpAILCHUE YacTH
SHEPrMU B TEIUIOBYIO; pa3pylICHUE TOJIOBbI CBaW W T.II., T.€. HA HEYNPYTHE
nedopmarum.
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B o6miem Buzie 9Ta 3aBUCUMOCTb 3aMMCHIBAETCS CIEAYIOIIUM 00pa3oM:
G-H=F, -S,+G-h+a-G-H — ypaBHEeHHE pabOT
H.M. I'epceBoMOBa,
rae G-H — paboTa najgaromero MojioTa;

F,'S, — paboTa Ha Orpy>XeHUe;
G-h — pabota Ha ynpyrue aedhopmariiy;
a*G*H — pabora Ha HeynpyTue nedopmaiuu;
F, — npenenpbHOE CONPOTUBIICHUE CBAU BEPTUKAJIBHON Harpyske, KH;
S, — OTKa3 cBau, M;

A — xod(pPUIMEHT, YYUTHIBAIONIMA NpPEBpAIICHHE YacCTH HSHEPTUU B
TEIIOBYIO

n T.II.

Otka3 cBau (S,) ompenensiercs JuOO MO OJHOMY ynapy MOJIOTa, JUOO, YTO
yaiie, BRIYUCISIETCS KaK cpe/iHee apu(MeTHueckoe 3HaUeHHE TIOTPY>KEHUS CBau OT
CepHH yJapoB, Ha3bIBA€MOM 3aJ10roM (4KCIIo yapoB ot 4-x g0 10).

G~ l

N H

I/ I/

Meroa ucnbITaHWsl CBAal CTaTUYECKOW HArpy3kou. HecmoTps Ha CIIOKHOCTB,
JUTUTEIBHOCT, W 3HAYUTEIBHYIO CTOMMOCTH 3TOT METOJI IIO3BOJIIET HamOoJiee
TOYHO YCTaHOBUTH TIPEICIBHOE COMPOTUBJIEHUE CBaM C YYETOM BCEX
r€OJIOTUYECKUX U TUJIPOT€OJIOTUUECKUX YCIOBUIM CTPOUTEIBHOM TIIOIIAAKH
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Meron  wucnonb3yercs MO0 € LEIbI0  YCTAHOBJIEHHUS  IPENEIbHOTO
CONPOTHUBJIEHUS CBaW, HEOOXOAUMOTIO JJIsl MOCIEAYIOIIEro pacyera (pyHIaMEHTa,
a100 C LIeJbI0 MPOBEPKU HAa MECTE HECYUIEHl CIOCOOHOCTH CBau, ONPEIECICHHOU
KaKHUM-TTHOO APYTUM METOJOM, HAaIIPUMEP, MPAKTUIECKUM.

[IpoBepke moasepratoTcst B cpenHeMm 110 1% oT oOuiero yucia mnorpyKeHHbIX
CBaii, HO HE MEHEee 2-X.

Cxema ucnbITaHus BBITVEAANUT CIICAYIOIIUM 06pa30M:

a)

Fu=275xH Fu=500xH
100 200 300 &00  s0g 600

0

i e —

Ocadnu, Mm
Ly
<

Puc. 6.19. Hcnvimanue ceati 6epmuKaibHOU CMamu4eckol Ha2py3Kou.

[ — ucnoeimwvisaemas ceas, 2 — ankepuvle c6au,; 3 — penepHas cucmema,
4 — npoeubomepul (01151 3amepa 0cadku ce8au Om Hazpysxu), 5 — 0OMKpam;
6 — ynopHas banka

I 1
Harpy3ka npukiagslBacTCsi CTyNEHSIMHU, PaBHBIMHU o775 OF OHMIAcMOro
NPEACIBHOTO CONPOTUBIIEHUS cBau. Kaxnas CTyneHb BBIIEPKUBAETCA MO
yCIOBHOW  cTabunm3auuu  ocaaku cBan. Ocaaka  cuuTaercs  yCIOBHO
CTaOMJIM3UPOBABILIEHCS, €cliu ee mnpupaiieHue He npesbimaeT 0,1mMM 3a 1 yac
HAOJIIOICHMS 17151 IECYaHBIX TPYHTOB M 3a 2 yaca JAJisl TIMHUCTHIX.

[To naHHBIM UCHIBITAHUM CTPOATCS Ba rpaduka:

!
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[TpakTika mokaszana, yTo rpadUK UCTIBITAHUM CBail ESATCS HA JBa TUMA (PHUC.

6.196):

® C XapaKTEepPHBIM PE3KHM MEPEIOMOM, MOCIIE KOTOPOTO OCaJKa HEMPEPHIBHO
BO3pacTaeT 0e3 yBEIMUYCHUS HArpy3KH, JaHHAs HArpy3ka B 3TOM clydae U
MPUHUMAETCS 3a TIPEACITBHYIO;

® C IUIABHBIM oOuepTaHueM O0e3 pe3Koro mnepesromMa, uTo 3aTpyJHseT
onpeneneHne NpeneabHo Harpy3ku. B 3ToM cnydae 3a mpeleiabHyIo
NPUHUMAETCSl Ta Harpyska, IOJ| BO3JCHCTBHEM KOTOPOM HCIBIThIBacMas
CBasi MOJIy4Yuya OCaZIKy S:

S = ; S w,mt ®

riae § — nepexoaHoi ko3P UIHUEHT, KOMITJIEKCHO YUYUTHIBACT Psi PaKTOpOB:
HECOOTBETCTBUE MEXAY OCAJIKON OJMHOYHOW CBau U CBau B KYyCTe,
KpPaTKOBPEMEHHOCTh UCIIBITAHMS (TJ1aBHBIN (PaKTOP) MO CPAaBHEHUIO C

JJIUTCIIBHOCTBIO 3KcrmyaTau1/m 3[JaHUA U T.II., HpI/IHI/IMaCTCSI paBHLIM
£=0,2;

Sy,m: — IPEIEIbHOE 3HAUCHNUE CPEeIHEH OCaAKu (pyHIAMEHTa MPOCKTHPYEMOTO
smanus (mo CHull 2.02.01-83 ).

B wrore pacuetHas Harpy3ka Ha CBal0 10 pe3yJibTaTaM CTaTUYECKUX
UCTBITAHWH:

Ve
Ve

Fp =

Fu 5

rae p.— kodpduument ycnosuii paboTsl;
Ye — KOO((PULUEHT HAIEKHOCTH IO HATPY3KE;
F, — 9acTHOE 3HaueHUE, T.€. HOPMATUBHOE 3HAYCHHE.

[paktuyeckuit meron (mo Ttabmumam CHull). Illupoko mnpumensercs B
MPAKTUKE MPOEKTUPOBAHUS, MMO3BOJISET OMPEAEIUTh HECYIIYI0 CIOCOOHOCTh CBau
M0 JAHHBIM TEOJIOTUYECKUX W3bICKaHuW. Merton Oasupyercs Ha 00001IeHUN
pe3yIbTAaTOB HCIBITAHUN OOJBIIOTO 4YHCIa OOBIYHBIX U CHEIHANbHBIX CBaid
BEPTUKAIBHOM CTATUYECKOW HArpy3KoOM, IPOBEICHHBIX B Pa3JIMYHbIX I'PYHTOBBIX
YCIOBUSIX C UEIbK0 YCTAHOBIICHUS IIPEIEIbHBIX 3HAYEHUU CWJI TPEHHS,
BO3HUKAOIIMX MEXKJYy CBAac M OKPYXAKIUM TPYHTOM, M MOPEAEIBHOIO
COITPOTHUBIIEHUS T'PYHTA I0JI €€ KOHILIOM.
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Puc. 6.20. Pacuemnas cxema x onpedeneruio Hecyweti ChOCOOHOCMU C8aU
NPAKMu4ecKum Memooom

B pesynbraTe cocraBieHbl TaOJUIBl PAaCUETHBIX CONPOTHUBIEHUIN TPYHTOB,
KOTOpBIE TIO3BOJISAIOT ONPEAEIUTh COINPOTUBICHHE OOKOBON TIIOBEPXHOCTH U
HIDKHETO KOHLA CBau U, IPOCYMMHPOBATh MOTYUYEHHbIE 3HAUEHUS 110 popMyJIe:

Fd = Ye ()

Haiitu ee HC F4 (kH)

R u f; - 3araGynupoBaHsbI

R—Z, — pacctosiHue OT MOBEPXHOCTU O HU3a CBAaW; KPYMHOCTb MECUAHOTO
TpyHTa WM [ TIMHUCTOTO TPYHTA.

fi—Z; — paccTossHUE OT TIOBEPXHOCTH JI0 CEPEIUHBI paCCMaTPUBAEMOTO CIIOS,
KPYMHOCTH MEeCYaHOoro rpyHTa uiH Iy, rmuHncTOro0 rpyHra.

Oco0oe BHUMaHHME B OTOM METOJE pacyeTa HEOoOXOAMMO YJIEJATh
NPaBIWJIBHOCTH OILICHKH (DU3UKO-MEXAaHWUECKUX CBOWCTB TpPyHTa, OCOOCHHO
MOKa3aTeNi0 TeKydecTd Ij, TIMHUCTBIX, KOTOPBIA OKa3bIBa€T 3HAYMTEIHHOE
BJIMSIHUE Ha Pe3yJIbTaT pacuera.

Qiixxx
X

DTOT METOJI, KaK MpaBmiIo, naeT 3anmkeHHoe 3nauenne HC cau.
[Tpu pacdere cBauM Ha BBLICPTHBAIONIYIO HATPY3KY (HAIpPUMEp — aHKEPHBIX CBaii)
ee HC Fg4, Oyner ompenensTbcsi TOIBKO CONMPOTHBICHHEM TPEHHUIO MO OOKOBOM

TIOBEPXHOCTH M PACCUMTBIBACTCS 110 (POPMYIIE:
Fau =Y
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3nech ¥e — KOO(PGUIUCHT yCIOBHUA PaOOTHI MEHBIIIC YeM MPHU BIABIMBAIOIICH
Harpy3ke Y. =0,6 nna caii 1<4 m, J¢=0,8, 1<=4 m.
OcranbHO€ — TO K€, 4yTO U B (hOpMYJie Ha BIABIMBAIOIIYIO HATPY3KY.

ITonsiTHEe 0 HETAaTHUBHOM TPECHUHN

Ecnu mo TeM mim WHBIM MPUYMHAM 0CaJIKa OKPYIKAIOIIETO CBal0 TPyHTa Oy IeT
NPEBHINIATh HATPY3Ky CaMO CBau, TO Ha ee OOKOBOW MOBEPXHOCTH BO3HHUKHYT
CWJIBI TpEHUs, HalpaBJCHHBIE HE BBEPX, KaK OOBIYHO, a BHU3 — OTPHIATEIBHOE
TpEHHUE.

OOBIYHO OTPHUIIATEIBHOE TPEHUE BO3HHUKAET IMPHU 3arpy>KEHUU MOBEPXHOCTU
IpyHTa OKOJIO CBau (IUIAHUPOBKA TEPPUTOPHUU MOJCHIIKON M T.I1.).

BeposiTHOCT ~ BO3HMKHOBEHHS  OTPULIATEILHOTO TPEHUS  3HAYUTEIHHO
BO3pacTaeT e€ciu B Mpejesiax INIyOMHBI MOTPYKEHUSI CBal MMEETCs CJION cialdbix
CWIBHO CXXUMaeMbIX TpyHTOB — Topda. Jledopmanus Topda MOXKeT OBITh
HACTOJBKO OOJBIION, YTO BBILIENEKAIIME CIOM TPYHTAa 3aBUCHYT Ha CBae,
JOTIOJTHUTENIBHO NpUTpyxas ee (puc. 6.21.).

HC cBau B 3TOM city4ae ompenemnsiercs mo Toi ke (Gopmyie, HO f; s CIoeB
BbIIIE TOp(a OepeTcs Co 3HAKOM «-«, a A1 Topda «-5 KITA».

[TonpoGHo sTa MeToanka u3noxena B Caulle.

HOBOE | SAAHUE

. BHI3LIBAET KPEH
CYLECTBYNLLYTD
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Puc. 6.21. Pazsumue ompuyamenvHuix cul mpeHus Ha O0K08ol
HOBEPXHOCMU C8AU.
1 — necuanwiii epynm cpeoueti nijomuocmu, 2 — cioi mopga
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MeToa cTaTH4eCKOTr0 30HAMPOBAHNS TPYHTOB

- Oosiee nemeBbId U OBICTPBIM METOJA IO CPAaBHEHHUIO C UCIBITAHHEM CBaii
CTaTUYECKUMU Harpy3KaMu.

3akiroyaeTcsl BO BAABIMBAHUU B TPYHT CTAHIAPTHOTO 30HAA, COCTOSILETO U3
IITAHTH ¢ KOHYcoM Ha KOHIE (deow = 36 MM, F = 10 cm’, < 3aoctperns 60°).
KoHcTpykiust 30H7a MO3BOJIIET KaK OOlee COMPOTUBICHUE €0 MOrPYKEHUs, TaK
U BEJIMYHUHY JOOOBOTO CONMPOTUBICHUS KOHYCA.

g f

30HA% |3
I 1%
q o

Tak xak xapakTtep AedopManuu T'PYHTOB IPHU BAABJIMBAHUM CBAal W 30HA
aHAJIOTMYEH, TOJIyYeHHbIE JaHHBIE MOXHO HCIIONb30BaTh Uil OMNpeaeNeHus
IpeleNbHbIX COMPOTUBIICHUN CBal.

Fq= AR+ f-h-U

f=B,1f,; AR - conpoTUBIIEHHE OCTPHUS 30HAA

R=B1-q;; h - nnuHa cBaun

B, B, — nepexoanbie K03 (PHUIMEHTH YUUTHIBAIONINE Pa3HbIE pa3Mephl 30H/a
U CBaH.

Hapsny c¢ 3onmamu g ompenenenuss HC cBall MCIONB3YHOTCS Takke
oranoHHble cBan cedyeHnem 10x10 cm fAByX TUHOB — [ H3MEpPEHHUs
CONPOTHUBJIEHUSI TPYHTA TOJBKO MOJ OCTPUEM OSTAJOHHOM CBaHW, a BTOPOW — IOA
OCTPHEM U 110 €€ OOKOBOM ITOBEPXHOCTH.

MartemMaTu4eckue MeTOIbI

B cuny cBoeil Cl10)KHOCTH U MHOTOYMCJIEHHBIX JOMYIIEHUM, CHUYKAKOIINUX UX
TOYHOCTb, IIUPOKOTO MPUMEHEHUS Ha TPAKTUKE HE HAIILIH.

Omnpenenenne Hecyeil cnoCOOHOCTH CBAaW NPH 1eliCTBUU TOPU30HTAIbHOM
HAIPy3KHU

[TpyuunHOM 3HAYUTEIBLHBIX TOPU3OHTAIBHBIX HATPY30K HA (PYHIAMEHTHI MOTYT
OBITh TOPU3OHTAJIBHBIE HArpy3Kd OT KpaHOB B IIexax, TeMIepaTypHbIC
pacuIdpeHusi TEXHOJIOTHYECKUX TPYyOOIPOBOJOB MPEANPUATHNA, OJHOCTOPOHHUI
00pbIB 1poBo10B JIDII, BosTHOBBIE BO3ACHCTBHS U T.JI.
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MeToa HCIBITAHKMSI CBAU NTPOOHOM CTATHYECKOM HATPY3KOM

[To3Bosisier Hanbojee TOYHO YCTAHOBUTH JACHCTBHUTEIHHOE COMPOTUBIICHUE
CBau rOPU30HTAILHOU HArpys3kKe.

[IpoBoasiTcs ucnblTaHus clenyomuMm obpazoMm (puc. 6.22). Harpyska Ha
CBAl0 YBEIMYMBACTCSA CTYNEHSIMHU, TOPU30HTAIbHBIC TMEPEMEIICHUS Ha Kaxaou
CTYNEeHH (PUKCUPYIOTCS TPOrHOOMEpPaMHU.

Kaxnass cryneHb Harpy3Kd BBIIEPKHMBACTCS 1O YCIOBHOM CTaOWUIM3alMU
rOpU3OHTANBHBIX cMmenieHuil. [lo pe3ynbraraMm HCHBITAaHUN CTPOSATCA TpaduKu
3aBHCHUMOCTH TOPU30HTAJIBHBIX MEPEMEIICHU CBal OT HArpy3ok (puc. 6.22 0) 1o
KOTOPBIM U OIPEIEIAETCS MPEIeIbHOE COTPOTUBIIEHUE CBaH.

=

L

(opu30HMOALHOR HAZOY3KD, KH
~

TOpUIOHMUNLHME TIHPEMEPULEHUR, MM

Puc. 6.22. Hcnoimanus ceati 20pu30HmaibHOU Ha2py3Kou.:

1 — onvimuas ceas; 2 — euopasnuveckutl domkpam, 3 — anpocubomep,; 4 — ynop u3z
CMamuyeckozo 2py3a

3a mpezenbHOE COMpPOTUBIEHUE cBau Fu mpuHHMaeTcss Harpy3ka Ha OIHY
CTYTIEHb MEHEE TOM, IIPH KOTOPOI MepeMeIIeHIsI CBal HEIIPEPHIBHO BO3PACTAIOT.
HC omnpenensercs no popmymne
cf
N = Yedy
= ¥

Fd > Pe =1

MaremaTnuyeckue MeTOAbI pacueTa CBail HA TOPU3OHTAIBLHYI0 HATPY3KY

» 2 rpynnbl B 3aBUCHMOCTH OT Xapakrepa aedopmaruii cBail B TpyHTE

- IlepBag rpymnma — Il KOPOTKHMX JKECTKMX CBail, MOBOPAYMBAIOIINXCA B
rpyHTe 6e3 uszruda (puc. 6.23 a).

Paspymienue cucremsl «CBas-rpyHT» MPOUCXOIMT 32
CYET NOTEPHU YCTOMYMUBOCTH TPYHTOM OCHOBAHUSI.

- Bropas rpynma — s cBaid, u3rHOAOIIMXCS B
rpyHTte (puc. 6.23 0).
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COHpOTI/IBJ'ICHI/Ie TaKHUX — AJIMHHBIX rHOKHX CcBai OIIPCACIIACTCA IMPOYHOCTBIO

MaTepualia CBau Ha U3rHoO.
B mepBoii rpynme pacder 6a3upyeTcss Ha MOJOKEHUSAX TEOPUH MPEISTHHOTO
paBHOBecHsI TpyHTOB. Bo BTOpO# Tpymime MeToasl OCHOBAaHBI Ha HCIIOIH30BAaHUH

MOJIENTM MECTHBIX YIPYTruX aedopmariuii.

P(x) =k-a (x), rae k— ko3 duimeHT nocreau
@ (X) — mepeMelleHue

a) L ®p d)

i} UUp

!
]
{
I
!
]
I
i
/
|

T ———

L S— A

Puc. 6.23. Cxemvl pabomsi 20pu30HMANbHO HASPYIHCEHHBIX CEAll

IIpy oTHeceHMM cCBall K TOW WIM HHOW KaTETOPUU KECTKOCTH CJEIYyeT
YUYUTHIBATh HE TOJIBKO JJIMHY CBau M KECTKOCTh €€ IMOMEPEYHOr0 CEUYCHUs, HO U
nedopMalMOHHBIC CBOMCTBA TPYHTA, ITOCKOJIBKY OJHA M Ta YK€ CBasl, paboTaromas
B c71a00OM IpYHTE KaK KOPOTKas >KeCTKasi, B IPOYHOM TpyHTE OyJIeT BecTH ce0s Kak
JUTMHHAs TUOKas.

HC ropu3oHTanpHO Harpy>K€HHOro KycTa CBaii IO HOpMaM JOIyCKaeTcs
ONPENETUTh KaK CYMMY CONPOTUBIICHUN OAUHOYHBIX CBAM.

IIpoexkTHpOBaHMe U pacuyeT CBAHbIX QPYHAAMEHTOB

BrIosIHSIETCS B CIIEIYIOMIEM TOPSJIKE:
l. Ouenka WI'Y (ompenensiercs clod TpyHTa, B KOTOPBIM HaumbOoliee
palMOHANILHO 3ariyOUTh OCTPUE CBaN).
2. OmpenensieTcs THI U pa3Mep CBan
Onpenensiercs HC cBau (pacueTHasi, AOMyCTUMAs Ha CBAlO Harpy3Ka)
- pacueroM 1o tabnumam (CHull)
- 110 UCTIBITAHUSIM
- 110 JaHHBIM CTaTUYECKOT'O 30HIMPOBAHUS
4. OmpenenseTcs HEOOXOAMMOE KOJTUIESCTBO CBa
Pa3zmenienue cBaii B I1aHe 1 KOHCTPYUPOBAHHUE PA3BEPTKA

W

DN
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6. IlpoBepka nmaBneHusi, mnpuxoxsuierocs Ha oaHy cBawo. (Ilpu
HECOOJIIOICHUN JTaHHOTO YCJIOBHSI IPOU3BOIUTCS TepepacueT CBaHOTO
dbyHIaMeHTa).

7. OnpenensieTcst ocajka CBalHOTO pyHAaMEHTA.

Bctro nocnenoBatenbHOCTh (00J€e o IpoOHO) CM. IPAKTUKY.

OcHOBHBIE OJIOKEHHUA pacuera

Pacuer cBailHbIX (YHIAMEHTOB M HMX OCHOBAHHWM MPOU3BOAAT MO JBYM
rpynmnaMm MnpeaesibHbIX COCTOSHUM:

- Ilo mepBoii rpynne — no HC rpyHTa OCHOBaHUA CBaii; M0 YCTOMYUBOCTHU
IPYHTOBOTO MacCHBa CO CBalHBIM (DyHIAMEHTOM...; MO MPOYHOCTH MaTepualia
CBall U POCTBEPKOB

- [1o BTOpOII rpymme — Mo ocaakaMm cBaitHOrO (PyHIaMEHTa OT BEPTUKAIBHBIX
Harpy3oK; IO IIEpEMEIIECHUSM CBall COBMECTHO C TPYHTOM OCHOBAaHHM OT
TOPU30HTAJIBHBIX HAarpy30K M MOMEHTOB; MO OOpa30BaHUIO WM PACKPHITHIO
TPEILHH B 3JIEMEHTAX JK€JI€300€TOHHBIX KOHCTPYKIHI CBAaTHOrO (pyH/1aMEHTa

e Pacyer mo HC rpyHTa OCHOBAaHMS 3aKJIIOYAaETCs B BBIIOJIHEHUU

YCIIOBHS
F
N=—2
¥k

N — pacuernas Harpyska, epeaBacmasi Ha CBaro,

Fq — HC cBau,

Y — KO3(pPUIHMEHT HAZACKHOCTH, TPUHUMAEMbI paBHbIM OT 1,2 10 1,4 B
3aBUCUMOCTH OT ME€TO0/1a, KOTOpbIM ObLa onpenenena HC cau

e Pacuer cBaiiHoro ¢yHaamMeHTa 1o MpeAcIbHON COCTABIISIONICH BTOPOU
rpynisl (1o aegopManusam) NPoOU3BOAAT UCXOS U3 YCIOBUS
S=5, wumoxe Yp 3 Uu; o = @
ocaJiKa Mpu JeUCTBUU BEPTUKAIbHBIX HATPY30K
TOPU30HTAIBHOE IEPEMEIIEHHE U yroJl MOBOPOTa CBau, MpH
JEUCTBUM TOPU3OHTAIIbHBIX HATPY30K U MOMEHTOB

Onpezle.ﬂeHne yucJaa cBai B (l)YHIIaMeHTe U pasMeICHUE X B IVIaHE

- LlenTpanbHo Harpy>KeHHbIA CBAMHBIA (DyHIAMEHT
e 3uas Fyq — Hecymyto crmocoOHOCTh CBal W TPHUHHMAs, YTO POCTBEPK
oOecrieunBaeT pPaBHOMEPHYIO Tiepelady Harpy3Kd Ha Bce CBau (PyHJIAMEHTA,
HE0OXO0MMOEe YUCIIO CBail (n) B KycTe Wi Ha 1 M/m (B JeHTOYHOM (yHIAMEHTE)
OTIPENICIIIOT 110 hopMyJIe
_¥r ANy
n=s—
Fa
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¥ — TO XK€
N; - paccueTHas Harpy3Ka Ha KyCT WIM Ha | IIOTOHHBIN METP

e Jlns kycra cBail modydyeHHOEe MO (opMylie YUCIO CBail OKPYIJIAIOT B
CTOPOHY YBEJIMYEHUS JI0 LEJIOT0 Yucia

e (Bau B pOCTBEpKE pacnoJiararoT KOMINakTHo (a =3 d) mo npsiMOyroiabHOR
CeTKE WJIM B IIAXMAaTHOM IOpsKE T.K. IpU a<3 d — TpyJHO WJIM HEBO3MOXKXHO
3a0UTh CBaM M3-32 YPE3MEPHOr0  YIUIOTHEHHUS  OKPYXKAIOIIEro IpyHTa
(MexcBallHOrO MpPOCTpPaHCTBA), a IHpu a>3 d — yBEIUUYMBAIOTCS Pa3MEpPbI
pOCTBEpKA.

e PaccrosiHue OT KpaifHero psja cBait 10 kpas poctBepka 1 d.

e PocTBepku KyCTOB CBail KOHCTPYHMPYIOTCA KaK OOBIUHBIE (PYHJIAMEHTHI
MEJIKOTO 3aJI0KEHUST M PAaCCUMUTHIBAIOTCA HA MPOJABIMBAHME KOJOHHOW WIH
yIJI0OBOM CBael, Ha HA MONEPEYHYIO CHJy B HAaKJIOHHBIX CEUEHUAX U Ha M3rHO IO
Cuull «Xene306eTOHHbIE KOHCTPYKITHI.

e Eciam cBam Kycra pabOTalOT TOJIBKO Ha CHKUMAIOLIYI0 HAarpysky, TO
JIOCTaTOYHO HMX 33JICJIKK B POCTBEPK Ha S...10 cMm, ecin Xe cBau BOCIIPUHUMAIOT
BBIJIEPTUBAIOIINE HArPy3KH WJIM MOMEHTBI, TO UX CBSI3b C POCTBEPKOM JIENAIOT
Oosiee Ha/IE)KHOM, 711 YEro OrOJIOBKM CBall pa30MBAIOT U OOHAXKEHHYIO apMaTypy
3aMOHOJIMYMBAIOT B OETOH POCTBEPKA.

e [locne pa3mernieHus cBail B IUIaHE M YTOUHEHHUSI ra0apUTHBIX pa3MepoB
pOCTBEpKa OIpEAeNsaoT Harpy3ky N NOpUXOIAIIyIOCs Ha KaKIyl0 CBarwo, M
IIPOBEPSIOT YCIOBUE

g Nt 4Gy Fy
i ¥r
N - Harpy3ka Ha KaKJ1y0 CBar B POCTBEPKE

e Ecam ycioBue HE BBITIOJIHAETCS, TO HEOOXOAMMO BBIOpATh WU NPYTOH
TUIl CcBaid, uMmeromuii Oonee Bbicokyto HC, unm yBenMuuTh YHUCIO CBail B
dbyHIaMEHTE U IOBTOPHUTH pacUeT.

e Jlns cmaitHoro QyHaamMeHTa TOJA CTEHy (JIGHTOYHOTO CBaiHOIO
dbyHgaMeHnTa) 4uciao cBal Ha 1 m.M. MoxeT ObITb ApoOHBIM. Torjga pacueTHoe

PACCTOSIHUE MEXYy OCSIMU CBail MO JITTMHE CTEHBI ONpeesieTcs Mo popMyie
1

a=—

I
e [lomydeHHBIN pe3ynbTaT OKPYIJSAIOT 0 KpaTHOro 5 cMm. B 3aBucumoctu

OT a ONpEAeNsAeTCS YUCIO PANOB cBail. Pa3znudyaroT: ofHOpSAHOE, MIaXMAaTHOE U
JBYXPSATHOE.

e [13-3a 3HAYUTEIBHOrO YBEJIIMUYEHHUS pa3Mepa POCTBEPKA MPUHUMAIOT, KaK
paBuIIo, HE O0JIee ABYX PSIIOB CBail.

Ecnm ke no pacuery nosyyaerca a<l1,S d. To JIy4ile yBEIUYNUTh JJIMHY CBail
wim ee ceuenme, T.e. HC.

e JKene3o0eToHHbIE POCTBEPKU JICHTOYHBIX CBaWHBIX (YyHIAMEHTOB
paccUMTHIBAIOT KaK Hepa3pe3Hble MHOIOINPOJIETHbIE Oallki B COOTBETCTBUH C
tpeboBanusimMu CHull «Kene306eToHHbIE KOHCTPYKITHI.

- BHeneHTpeHHO HarpyXKeHHbIN cBailHbI (PyHIaMEHT
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e [IpenBapurenbHOE 4YMCIO CBall NpPH BHELUEHTPEHHOM HAarpyKEHHBIM
CBaliHOM (hyHIaMEHTE ONpPEACIISIOT, TAK K€ KaK U MPH LEHTPAIbHON Harpy3Ke

N;
Fy

n= g

a 3aTeM yBeanuuBaroT < Ha 20%.

e PacueTHyro Harpysky, NpHUXOJSIIYIOCS Ha OTAEIBHYIO CBalo, B OOIIEM
cilyyae, KOrjla MOMEHTHI JIEUCTBYIOT B HANpaBJICHUH JABYX OCEH, OMPENESIOT 10
dbopMyie BHELIEHTPEHHOT'O CXKaTHUs

Ne Moy M. -x

Ny = =—1 T

Nmaw
i -pacueTHAs HArPy3Ka Ha CBAIO IIPH BHELECHTPEHHOM CHKATHH

rae Ve, Mx, My — COOTBETCTBEHHO pacueTHas BepTHKalbHas Harpyska kH, n
pacueTHble u3rubaronme MOMeHThl KH'M, OTHOCUTENBHO TJIABHBIX LIEHTPAJIbHBIX
ocell X U y IJlaHa CBOEH B TJIOCKOCTH MOJIOIIBBI POCTBEpKA(pHC.):

N — YKCJIO CBail B (hyHIAMEHTE;

X1, Y1 — PACCTOSAHUS OT TJIAaBHBIX OCEU 10 OCHU Ka)XJ0U CBaH, M;

X, Y — PaccTosiHusg OT TJIaBHBIX OCEH 10 OCH Ka)XJOW cBau, IJIsi KOTOPOW
BBIYUCIISIETCA pacueTHas Harpy3Ka, M

X My X
1200
4 7
Y4Ts =hT5
F-y rTa
4 -
Ll Ut )
5
f_i = ra 1 rti] <= ﬂ
[ |-+ i = —
Lidad Tt
= Ld L‘ . § 4 y
n
i st S Bk

25000
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Puc. 6.24. Bheyenmpenno HazpyiceHHblll C8AlHbIU YYHOAMEHM

e MakcumanbHOE YCUIIME HA CBAal0, HAJIGHHOE MO 3TOM opMyIie, T0IKHO
YAOBJIETBOPSTH yCIOBUIO

Ng—
k

[Ipn KpaTKOBpEMEHHBIX (BETPOBBIX, KPAHOBBIX M T.II.) U OCOOBIX HArpy3Kax
JOTyCKaeTcs meperpyska kpaitnux cBait Ha 20%.
Ecnu ycnoBue He BBINOJHSETCS HEOOXOAMMO YBEIUYWTH YHUCJIO CBail B
byHIaMEHTE WK PACCTOSTHUE MEKy HIUMH.

Pac4yer ocagku cBaiiHOTO (pyHIAMEHTA

e CII0)KHOCTb OMNpENETIEHUsI 0CaJ0K CBaMHOTO (yHJAMEHTA CBSI3aHA C TEM,
YTO OHM MPEJAOT HAarpy3Ky Ha TPYHT OCHOBaHMSI OJIHOBPEMEHHO 4epe3 OOKOBYIO
MMOBEPXHOCTh M HM)XHUE KOHIIBI cBal. lIpum 3TOM COOTHOILIEHME NpeaaBacMbIX
HArpy30K 3aBUCUT OT MHOTUX (PaKTOPOB:
quclia cBail B pyHIaMeHTe
UX JUIAHBI
PacCTOSIHUS MEXY CBASIMU
CBOWCTB I'PyHTa U CTENICHH €0 YIUIOTHEHUS IPU NOTPYKEHUU CBaMu.

[ToaroMy mpu pacuere NPUHUMAKOT YIIPOLIAIOIIUE JTOIMYIIECHUS, CHUXKAIOIIUE
X TOYHOCTb. C JAPYromM CTOPOHBI, YEM TOYHEE PACUETHASA CXEMA, TEM CIIOKHEE
METOJMKA pacyera.

e B nacrosiiee BpeMsi B OOJBIIMHCTBE CIIy4aeB CBailHBIN (yHAAMEHT MpU
pacdeTre  €ro  OCaJOK pacCcMaTpUBAETCd  KaK  YCJIOBHBIM  MAaCCHUBHBIU
(GbyHIaMEHT Ha €CTECTBEHHOM OCHOBAHHUH, T.€. BCE, YTO HAXOAMUTCS B IMpeenax
ABBI (puc) paccmaTpuBaeTcs Kak €JMHBINA MaCcCHB.

@t — yIJbl BHYTPEHHUTO TPEHUS AJISI OTACJIbHHBIX MPOMAEHBIX CBAail U CIOEB
TPYHTa TOJIIUHAMU Fi;
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Puc. 6.25. Cxembt ycnoguwvix ¢hynoamenmos 015 paciema no 6mopou spynne
npeoeibHbIX COCMOAHULL

e [lpu wanmuuu B (yHIaMEHTE HAKJIOHHBIX cBai, miockoctu Ab u BI'
POXOJAT uepe3 Uux KoHIbI (puc. 0). PazMepsl mog0IIBEl YCIOBHOTO (DyHIaMEHTa B
ATOM CIIy4ae OINpPEAENSIOTCS PACCTOSHUAMM MEXKIAY HWKHUMH KOHUAMH
HAaKJIOHHBIX CBaM.

e Ecnu B mpenenax riyOMHBI TOTPYXKEHHS CBail 3ajeraioT ciou Topda uiu
wia TonmuHoi Oonee 30 cM, TO, TOCKOJBKY TPEHHE B HUX NMPUHUMAETCS PaBHBIM
HYJII0, OCaJKy CBAallHOTO (PyHIaMEeHTa M3 BHUCAYUX CBail ONMpEAENAIOT C YYETOM
YMEHBUIEHHBIX TabapuTOB YCIOBHOTO (¢yHAaMeHTa (pUC. B). Ymmpenue
YUHUTBIBAETCA TOJIBKO Y CIOEB, 3AJIETAIONINX HIDKE c10sl Topda WiIu hia.

e Bo Bcex pacCMOTPEHHBIX CydasX MPHU OINPEIEIECHUHU OCANOK pacueTHas
Harpyska, IepefaBaeMasi YCJIOBHBIM (YHIaMEHTOM Ha TPYHT OCHOBaHUS,
IIPUHUMAETCS. PABHOMEPHO PACIIPENCIICHHOM.

Pacuer ocangku cBailHOro (QyHIamMeHTa, Kak YCIOBHOIO MAacCHBHOTIO,
BBIMOJIHIETCS TEMU K€ METO/IaMU, YTO U pacdeT (PyHAaMEeHTa MEJIKOTO 3aJI0)KEHUS.
[Tpu sTOM Takxke TpeOyeTcs BhIMOTHEHUE ycloBusa. UToObl cpennee nasieHue (P)
10 TIOJIOIIBE YCJIOBHOTO (PyHIaMEeHTa HE MPEBBIIIANI0 PACUYETHOE COMPOTUBICHHE
IPyHTa OCHOBAHMS Ha TaHHOM TITyOHHE, T.€.

N

F”=A 2R

b

ompenensieTcs, Kak u npu pacuere @PM3, HO 3amMeHON (PaKTUUECKON MUPUHBI
U TITyOUHBI 3aJI0KeHHS (yH/IaMEHTa Ha YCIOBHBIE.

Ocanka cBaifHOrO (hyHIaMEHTa OIpeAeNsieTcs, Kak MpPaBHIO, METOJA0M
YKCMEHTOPHOTO CYMMHPOBAHUS.
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7. CTPOUTEJBCTBO HA CTPYKTYPHO-HEYCTONUYHBBIX
I'PYHTAX

O0mue noJio:keHust

K cTpyKTypHO-HEYCTOMYMBBIM T'PYHTaM OTHOCAT MEP3Jble U BEUHOMEP3IbIC
TPYHTBI; JIECCOBBIE MPOCA/IOYHBIE IPYHTHI, CJ1a0ble BOJIOHACKHIIICHHBIEC, NbLIEBATO-
[JIMHUCTBIE, 3aCOJICHHBIE, 3aTOpQOBaHHbIC TPYHTHI. B ompeneneHHO Mepe crojaa
MOT'YT OBITh OTHECEHBI U HACBIIHbIE TPYHTHI. HecMOTpsi Ha paznuuue B YCIOBUSIX
00pa3oBaHUsI TPYHTOB O3TOM Tpymnmbl MX OOBEAUWHSET 00Illlee CBOWUCTBO — B
MPUPOJHOM COCTOSIHUM 3TH TPYHTHI 00JaJal0T CTPYKTYPHBIMU CBSI3SIMU, KOTOPBIC
IpU  ONPENEICHHBIX BO3JCUCTBUSAX PE3KO CHIKAIOT CBOIO MPOYHOCTh WIIU
MOJIHOCTBIO  pa3pylIatoTcss (3TO MOXKET OBITh OT OBICTPO BO3pacTaroUIuX,
JUHAMUYECKUX, BHOpAIMOHHBIX HArpy30K WIH (U3UYECKUX IMPOILIECCOB —
MOBBIIICHUE TEMIIEPaTypbl MEp3JIbIX TPYHTOB, OOBOJHEHWE JIECCOBBIX WIIU
3aCOJICHHBIX TPYHTOB H T.II.)

CTpyKTYypHO-HEYCTOMYMBBIE TPYHTHI YacTO HAa3bIBAIOT PErHOHAIbHBIMU, T.K.
T TPYHTHl TPYHIHUPYIOTCS MPEUMYLIECTBEHHO B OMNPEAEICHHbIX reorpado-
KJIIMMAaTUYEeCKUX 30HaX (PEeruoHax).

[Ipu cTpouTeNnbCTBE HA TAKUX T'PYHTAX KPOME OOIIECTPUHSITHIX JIsi OOBIYHBIX
yCIOBUM  pemieHuid  TpeOyeTcs  MpOBEACHHUE  KOMIUIEKCAa  CHEIUaIbHbBIX
MEPONPUATUN, YUUTHIBAIOIIUX UX OCOObIE CBOMCTRA.

OTU MEPONIPUATHS PA3JALIAIOTCS HA YETHIPE CPYIIIIbI:

1 rpynma: mepbl, NpeAnpUHUMAaEMble JJIi UCKIIOUEHUS] HeOJIaromnpusiTHhIX
BO3/ICVICTBUI HA TPYHTHI.

2 rpynma: CcrnocoObl MCKYCCTBEHHOI'O YIYYILIEHHS CTPYKTYPHBIX CBOWMCTB
OCHOBAaHHM, C MOMOIIBIO KOTOPBIX HEUTPAIM3YIOTCS MOCIEICTBUS BO3IACHCTBUS
HEOJIaronpusTHHIX (aKTOPOB.

3 rpynna: KOHCTPYKTUBHbBIE MEPOIPHUATHS, TOHMKAIOIIUE YYBCTBUTEILHOCTD
3/IaHUI K HEPAaBHOMEPHBIM JieopMaIiisiM OCHOBAHUS.

4 rpymima: MPUMEHEHHE CIIeIUATTLHBIX TUTIOB (DYHIaMEHTOB.

Huxxe MBI paccMOTpUM JUIIL OCHOBHBIC TOJIOKEHUS MPOCKTUPOBAHUS
(GyHIaMEHTOB Ha CTPYKTYPHO-HEYCTONYMBBIX TPYHTaX.

DyHIAMEHTHI HA JIECCOBBIX U MPOCATOYHBIX TPYHTAX

TpyIHOCTh CTPOUTENBCTBA COOPYIKEHUN HA JIECCOBBIX MPOCATOYHBIX TPYHTAX
COCTOMT B TOM, 4YTO MPU OOBOJHEHHWU TPYHTOB B OCHOBAHHH COOPYKEHUU
MPOUCXOAT OOJIBIIME W YacTO HE paBHOMEpPHBIC JedopMalvu, Ha3bIBa€MbIC
mpocagkaMd. B pe3ynbTare  COOpYKEHHUsI pa3pylialoTcsi M CTAHOBSTCA
HETIPUTOJTHBIMU TSI JATbHEUIIEN SKCITyaTallu.

[Ipocanku 1€CCOBBIX TPYHTOB BO3HHUKAIOT IIPU OJHOBPEMEHHOM BO3JIEHCTBUH
IBYX (paKkTOpOB:
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1. Harpy3ok OT COOpYXEHHl ¥ COOCTBEHHOTO Beca T'Py30BOM IMPOCATOYHOM
TOJIIIIH;

2. 3aMayuBaHUsl TNPU TOJBEME TOPU3OHTA TMOJ3EMHBIX BOJ WM 3a CYET
BHEIIIHUX UCTOUYHHUKOB (aTMOC(EpHbIE OCaIKU, MPOMBIIIIEHHBIE COPOCHI, YTEUKH U
T.J.)

[Ipocanounble CBOMCTBA MPOSIBISIOTCA B JiecCaX TOJBKO NPHU JTOCTHXKEHHUH
BJIQXKHOCTBIO HEKOTOpOro mpezena W , Ha3pIBaeMOro HayalbHOW MPOCaTOYHON
BJIQKHOCTBIO.

[IpocaiouHOCTh IPYHTOB OLICHUBAETCS MTOKa3zaresneM mpocagoyHoctu I1:

II=(e;-e)/(Ite),
rje e - K03hOUIMEHT MOPUCTOCTU TPYHTA TIPUPOTHOTO CIOKECHHS U BIAKHOCTH; €]
- KOd((PUIIMEHT TMOPUCTOCTH, COOTBETCTBYIONIUN BIAKHOCTU HA TpaHUIE
TEKY4YECTH Wy U ONIpeIeIsieMbli TI0 popMyIie:

eL=ers/ Ty
rae ryu r,, - COOTBETCTBECHHO IIJIOTHOCTH TBepI[BIX YaCTHUIl 1 BOAHBI.

SBiIeHME NIPOCAJIKU MOKHO HATJISIAHO MPEACTABUTh HA pUCYHKE 7.1.
005 01 015 pMa
5 <«

0

40
80 -
120

160
s r*

Sst

Puc. 7.1. Ocaoka ¢hynoamenma Ha neccosom espyume

[TokazaTenb MPOCaTOYHOCTH SBISETCS HOMEHKJIATYPHBIM MPU3HAKOM M JIHUIIIb
ONpEeNeIIeT CKIOHHOCTh TPyHTa K MpOCajKkaM, HE MO3BOJSAS JIOCTOBEPHO IaTh
BEJTMYMHY BO3MOKHOM MIPOCAJKU IPYHTA.

a0 — MPaKTUYECKH MPSIMOJUHEHHBIM y9aCTOK MPEJICTABIISIET 3aBUCUMOCTD OCaJIKOB
OT JIaBJICHUS T10J] TOI0MIBON (PyHIaMeHTa

OB — y4aCTOK COOTBEITBYIOIIECH MOJHOW MpOcajike IPyHTa MOJ Harpy3Kou mociie
3aMavyrBaHUS

BaxxHo OTMETHTBH, 4YTO €CIW YyBEIWYEHHUE OCAJKOB CBS3aHO C POCTOM
Harpy3KH, TO MPOCajKa pa3BUBACTCS MPU MOCTOSTHHON Harpys3Ke.
[Tonnas nedopmaiiusi MpocagouHOr0 OCHOBaHUS §' paBHA CYMME OCQJIKH S MPHU
€CTECTBEHHOM BJIQKHOCTHU T'PYHTA U MIPOCAJKU Sy TPYHTA IIPH €TI0 3aMauyuBaHUHU
s'=s+sg

XapakTepUCTHKHU NPOCAT0OYHBIX CBOICTB
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K 4mciy  OCHOBHBIX  XapakTepUCTHUK  OTHOCUTCS ~ OTHOCHUTENbHAas
IIPOCAIOYHOCTh ©sl, HauanmbHOE NPOCANOYHOE JABJICHHE Ps , mauanbhas
IPOCa0YHas BIAKHOCTh W

OTHOCHUTeNIbHASL TPOCAJIOYHOCTh OMPEACNISICTCS M0 pe3ysibTaTaM HUCIBITAHUI
I'PYHTOB B KOMITPECCUOHHBIX MPUOOPAX C 3aMavyUBaHUEM OOPA3IOB.

Omna npeicTaBisieT co00M OTHOCUTENBHOE CKaTHE TPYHTA MPH 3aJIaHbIX JTABICHUIX
Y CTETICHU MOBBIIICHUS BIAXXHOCTH U ONpeaeisieTcs o hopmylie:

hy-h
g = E‘Pﬂg sl

hy _ npuUMeHsieTcs pu npupoanoM W, mociie 3aMaunBaHus
ftg; - mpumMEsieTcs Hocie 3aMavMBaHus
hg . npuUMeHsieTcs pu npupoaHoM W nocie o0xaTus

[pYHT CUMTAETCS IPOCATOYHBIM IIPH yCIIOBHHU €51 >> 0.01

OTtHOcHuTENbHAS IIpOCaA0YHOCTb 3aBHCUT OT AABJICHHA, CTCIICHHU IINIOTHOCTH
I'PYHTa HpHpO,ZIHOﬁ BJIa)XHOCTH H €I'0 COCTaBa, CTCIICHU ITOBBINICHUWA BJIAKHOCTH.

Pst

HavansHO€ mIpocajouyHOE AABJICHUEC - 9TO HAaBJICHUC, IIpHU

KOTOPOM OTHOCHUTCIIbHAA IIPOCATOYHOCTDH o 0.01 , T.C. IIPU KOTOPOM TIPYHT
CHHUTACTCA IIPOCATOIHBIM.

P _JIETKO YCTaHaBJIMBaeTCs U3 rpaduka 3asucuMoct €st ot masienus P (puc.7.2
0), KOTOpBIA B CBOIO OY€pEIb CTPOUTCA MPU HCHBITAHUIX OOPA3IOB JIECCOBOTO
TPYHTa B KOMIIPECCHOHHBIX MCHBITAHUSAX C 3aMayMBaHUEM TIPU PA3TUYHBIX
Harpy3kax. JTa XapaKTEepUCTHUKA SIBJISETCS OUYE€Hb BaXKHOUM IIPU pacueTe Mpocajok.

a J
}ba

.\Q'?qﬁ £

kst

620
Bty +Jap P st i
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Puc. 7.2. 3asucumocmv oOegopmayuii (a) u omHocumenvHou npocadku (6)
JIlecco8020 2pYHMaA OMm HOPMANbHO20 OABJIeHUs]

3a HAYANBHYIO MPOCALOYHYI0 BIaXKHOCTb Wsi 10 aHAmOrHM IIPUHUMAETCS
BJIQXHOCTb, IIPH KOTOPOW B YCJIOBUAX 3aJaHHBIX JAaBJICHUW OTHOCHUTENIbHAS
npocanoyHocTh paBHa 0.01.

[Ipu pacuere ocHOBaHM M (yHAAMEHTOB Ha MPOCAAOYHBIX rpyHTax Mo II

peAeIbHOMY COCTOSIHUIO TpeOyeTcs BBITOJIHEHUE YCIOBUS o« 8y, MpU 3TOM
nasnerne £« Ry sapucuvocrn ot IPEIoIaraéMoro COCTOSIHUSI TPYHTOB IO
BJIQXHOCTH, T.K. 3aMaylBaHUE TMPUBOAUT K 3HAUYUTEIBHOMY CHIKCHHIO
MPOYHOCTHBIX XaPAKTEPHUCTHK, a, CIEJOBATEIbHO, CYHIECTBEHHOMY YMEHBIICHUIO
WX pACYETHOTO COMPOTHBIICHHS U HECYIIEH CITIOCOOHOCTH.

Tak, HanpuMep, 3a cUeT pa3pyIleHUs CTPYKTYPHBIX CBsI3€l 0COOCHHO pe3Ko (B
6...10 pa3) cHWXKaeTcs ClUEIICHUEe MpU OTHOCUTENTbHO HeOosbmoMm (B 1,05...1,2
pasa) yMEHbBIIEHUH yTJia BHYyTPEHHETO TPEHUSI.

IIpyHIMOBI CTPOUTEILCTBA HA MPOCAAOYHBIX TPYHTAX

B nepByto ouepenpb npu NpoeKTUPOBAHUM OCHOBAHUM U (PYH/IAMEHTOB 3/1aHUI
Ha TPOCAJOYHBIX TPYHTAX VYUYHUTHIBAIOT BO3MOXHOCTh HX 3aMauylBaHUs U
BO3HMKHOBEHUS MTPOCAIOUHBIX IePopMaluil.

Ha,HC}KHOCTB )41 HOpMaJIbHasA OKCILTyaTaluuA S,HaHI/Iﬁ JOCTHUI'aCTCA
IMPUMCHCHUCM OAHOI'0 U3 CICAYIOIMUX NPUHIHIIOB!:

OCyIIeCTBICHUE KOMIUICKCA MEPONPUITHHA, BKIIOYAIOMIETO TOJATOTOBKY
OCHOBaHMS, (B BOJO3AINIUTHBIE W KOHCTPYKTUBHBIC MEPOIPHUATHS BXOIMIT:
KOMITAHOBKa TEHITIaHA; TUTAHWPOBKA 3aCTPAMBAEMBIX TEPPUTOPHH; YCTPOMCTBO
MO 3JaHUSIMH  MaJIOBOJOIPOHHUIIAEMBIX JKPAaHOB; KAauyeCTBCHHAs 3achIlKa
BOJOHCTIPOHHUIIAEMBIX KOTJIOBAaHOB M TPAHIICH; YCTPOHCTBO BOKPYr 3JIaHUN
BOJIOHETIPOHHUIIAEMBIX OTMOCTOK; OTBOJ aBapUUHBIX BOJ 3a MpESibl 3JaHUN U B
JIMBHECTOYHYIO CETh.)

KoHCTpyKTHUBHBIE MeponpusTHs OOBEIWHSIOT B TPYHIBI 10 COCTaBy U
croco6aM  OCYIIECTBIICHHS TPAJAWIIMOHHBIX, JJISI CTPOUTEILCTBA, B OCOOBIX
TPYHTOBBIX yCIIOBHSX.

JIJ1s1 AKECTKNX 31aHUM

- pa3pe3ka 3/1aHui 0CaJOYHBIMU [IIBAMH HA OTCEKHU;

- YCTPOMCTBO KeNe300€TOHHBIX TMOSCOB M ApMUPOBAHHBIX IIIBOB;

- ycwieHrne (yHIaMEHTOB TOJBAIBHONW YacTH MyTeM MPUMEHEHHS] MOHOJMTHBIX
WM COOPHO-MOHOJUTHBIX (DYHAMEHTOB.

JI71s mogaTIUBEIX U THOKHMX 3IaHUN:
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- MEpONPHATHS MO JONOJHUTEIBHOMY YBEIMYEHHIO MOJATIMBOCTH (BBEIACHHUE
TMOKHUX CBSI3€M; MOBBINIEHUE TUIONIAJAN ONUPAHU)

- MecTa, 00€CTIeUNBAIOIINE HOPMAJIbHYIO SKCIUTYaTalUIO 31aHU TPU BO3ZMOXHBIX,
4acTO HEPABHOMEPHBIX MpPOCaToK. Jlas 3TOro npUMEHSIIOT KOHCTPYKTHUBHBIE
pelieHusi, MO3BOJISIONIME B KOPOTKME CPOKH BOCCTAHOBUTH MOCJIE HEPABHOMEPHBIX
IPOCaJ0K HOPMAJIBbHYIO JKCILTyaTalldi0 KPaHOB, JUPTOB, 000pYyIOBaHUS, IMyTEM
PUXTOBKM IOJAKPAHOBBIX IIyTeH W HANpPaBIAOMUX JHU(TOB, MOJHATHS OIOP
JOMKpPAaTOM.

Yiy4duieHue cTpoMTeNbHBIX CBOMCTB POCAT0YHBIX TPYHTOB
JOCTUTAETCS WX YIUIOTHEHHEM WIH 3aKPEIUICHUEM, YCTPOMCTBOM TIPYHTOBBIX
MOAYIIEK.

O} dexTuBHBIM CIOCOOOM SBIISETCS YIUIOTHEHUE TSHKEIBIMU TPaMOOBKaMHU.
Ho cnenyer mOMHHUTB, YTO yJapbl TSKENbIX TPaMOOBOK CO3JAalOT KoJjeOaHUs B
TPYHTOBOM MAacCHBE€ W YUYWTHIBAaTh IMPU YIUIOTHEHUU TPyHTA BHYTPH
CYILIECTBYIOIIMNX 3IaHUM.

VYCTpOHCTBO TPYHTOBBIX MOAYHIEK OOECHEYMBAET CO3/IaHWE B OCHOBAHHUH
(GyHIaMEHTOB CJI0SI HEMIPOCATOYHOTO TPYHTA.

JIByXCIIOITHOE YIJIOTHEHHE MYTEM COYETaHUS MOBEPXHOCTHOI'O YIUIOTHEHHS
TSDKENION TpaMOOBKOW M YCTpPOMCTBAa IO BEpPXYy YIUIOTHEHHOI'O CJIOSl TPYHTa
IPYHTOBOU IMOJYIIKH

MoryTt ycTpauBaTbcsi M (YHAAMEHTH B BBITPAMOOBAHHBIX KOTJIOBaHaXx,
(yHIaMEHTOB B BUJE€ MHUPAMUJIATIbHBIX CBAll U 3a0MBHBIX OJIOKOB.

[IpuMeHS0TCS TOBEPXHOCTHOE YILUIOTHEHHE MOJBOIHBIMU B3PBIBAMH.

VY1oTHeHHe npeaBapuTeIbHbIM 3aMayuBaHueM (Ha OOJBIIMX TEPPUTOPHUSIX
BHOBb 3aCTPauBaeMbIX ITUIOMIATKAX )

[Ilupoko HCHOAB3YIOT YIUIOTHEHHE OCHOBAaHUW MPOOMBKOM CKBaXKWH
(TpyHTOBBIE CBau) M IITyOWHHBIMU B3PbIBAMU

JUis  3aKkperyieHuss  MpPOCAJ0YHBIX  TIPYHTOB  IPUMEHSIOT  MaTOJBI
OJIHOPACTBOPHOM CHJIMKATU3ALMH WA TEPMOOOKUTA.

IIpope3ka MpOCajOYHBIX TPYHTOB OOBIYHO OCYIIECTBIISIETCS C MOMOUIBIO
CBalHBIX (yHITAMEHTOB.

[lenecoobpa3Ho mpuUMEeHEHUE 3a0UBHBIX U, OCOOCHHO, KOHHMYECKUX U
NUpaMUJAIBHBIX CBad, a TakKe€ HAOMBHBIX CBall B MPOOUTHIX WIIM MOITYYEHHBIX
IyTEeM YIUIOTHEHHS TPYHTOB B3pPbIBAMM 3aPSI0B B CKBAKUHAX.

CBau IOJKHBI MOJTHOCTHIO IIPOpE3aTh MPOCAJOYHYIO TOJIILY M ONMUPAThCS Ha
NOACTWIAKOIIME TPYHTHI MOBBIMIEHHON ci0o)HOCTH U HC (IUIOTHBIE TIMHUCTBIE
I'PYHTBI, TPaBUil, IUIOTHBIE MIECKU).

Henonnasa npopeska npocaouHbIX TPYHTOB CBasiMU JIOIYCKAETCS JIUIIb B TEX
CIIy4asiX, €ClIM pacyeTHbIE AepopMaly He IPEBHIIIAIOT JOMYCTUMBIX BEJIUYUH.

HC cBaii B mpocajoyHbIX TPYHTAX ONPENEIAIOT, KaK IPaBWIO, IYyTEM
CTaTUYECKUX HCIBITAHUN, BO3MOXXHO BOCIIOJIB30BAaThCA TAaKK€ U JIAHHBIMU
CTaTUYECKOTO 30HAMPOBaHUA. B 000uX cinyyasx mepea HayalioM UCTIBITaHUN TPYHT
3aMa4YMBAIOT A0 MMOJHOTO BOJOHACHIIICHUS.
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dyHIaMEeHTHI HA HA0yXaKIHUX IPYHTAX

MHorue BuAbl NBUIEBATO-TJIMHUCTBIX TPYHTOB TBEPIOM M MOIYTBEPAOH
KOHCHCTEHIMUA MpHU 3aMauyuBaHUM BOJOW (MU OCOOEHHO, pacTBOpaMu CEpHOMU
KHCJIOTHI) YBEIUYUBAIOTCS B 00beMe. B nporiecce HaOyXaHusi TPOUCXOIUT MOIBEM
MOBEPXHOCTU TPYHTA, YTO MPUBOAUT K AedopmanusM, OOBIYHO HEPAaBHOMEPHBIM.
Kpome Toro, mpu HaOyxXaHUM TPYHTBl CHOCOOHBI OKa3bIBATh JOMOIHUTEIHHOE
OOKOBOE€ JaBlieHHE Ha orpaxjaawmomue KoHcTpykuuu (mo 200 klla), a mpu
CHMKEHUHU BIIAXKHOCTH HaOyXaroniye TIPYHTbl JAlOT YCAJIKy, YMEHbIIas CBOMU
o0BeM.

Ocol0enHocTH (PU3NKO-MEXaHMYECKHUX CBOIICTB HA0OYXaIOIIUX TPYHTOB

Jlnst  HaOyxarmouux TPYHTOB, KpOME OOBIUHBIX (DU3UKO-MEXAHUYECKUX
XapaKTepUCTHUK, OMNPEIETSIIOT U CHelUalbHbIe XapaKTEPUCTUKU HaOyXaHUS
OCaJIKH.

OTtHocuTenbHOE HabyxaHue £sw HCCIEAYeTCS B KOMIIPECCHOHHBIX Mpubopax
0 TIOX0XeEN METOIUKE (CM. paHee).

OtHocuTenbHOEe HAOyXaHHE OMPENESIOT TPH Pa3IUYHBIX YIUIOTHSIOIIMX
JABJICHUSX p Y BBIYHUCIAIOT 1O (hopmyIie:
h-h

h

€=

rae h — BeicoTa 00pasia rpyHTa MPUPOJTHOTO COCTOSIHUS, 00XKATOTO JABICHUEM p);
h* — To ke, mocie HaOyxaHus oOpasna.

XapakTepHass 3aBHCHUMOCTh OTHOCHUTEIHHOTO HAaOyXaHWs <€sw TJIUMH OT
JaBJICHUsI IpUBEJIeHa Ha puc. 7.3.0

aj 0
Esw (
0,16
. \
= .12
S 1\
= 0,08
=] ' \
x P 2
5 1 2 ’-;-59.94 \
3
= a
S 0 g1 02 pmMia
=

Puc. 7.3. 3asucumocmu deghopmayuu nabyxarowezo epynma (a) u
OMHOCUMENLHO20 HAOYXaHus (6) om HOPMATbHO20 OABIeHUS
[Io oTHOCUTENbHOMY HAOYXaHUIO €, OMIpEelIeTIsieMOMYy Il HEo0KaToro
oOpasua, T. €. npu p = @, TPyHTHl KIACCUPUIUPYIOTCS CIACAYIOIMHUM 00pa3oM:
HeHaOyxaromue npu eg,< 0,04; cnabonabyxaromme npu 0,04<e,,<0,08;
cpeaneHadyxaromiue mpu 0,08<e,,,<0,12; cunpHOHAOYXaroUMeE MIPH €,,>0,12.
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JlaBieHne HaOyxanus Py, COOTBETCTBYET NABICHUIO, BO3HHKAIOIIEMY IpU
3aMauMBaHUM TpPyHTAa B 3aMKHYTOM O00BbEME, TO €CTb IpU OTCYTCTBUU
nedopMarum.

[logbem ocHOBaHusA TNpu HaOyxaHuWW TpyHTa hg, oOmNpenenstor MeToaoM
NOCJIONHOTO  cymmupoBanus. FEcim  pacuerHble  aedopmanuu  HaOyxaHUs
hyw TpeBbILIAIOT  MpeAeNbHblE  3HAYEHUA  S,, [PUMEHSIOT  pPa3IUYHbIC
MEPONPUATHS, CHUKAIOIIME WM IOJHOCThIO HCKIIOYaromue JedopMaluy,
BbI3BaHHbIE HAOyXaHHWEM, WM YMEHBIIAIOIINE UX HEPABHOMEPHOCTD /10 3a/IaHHBIX
IPEJEIIOB.

Bojao3amurHbie MeponpusiTusi
- yCTpamBarOT OTMOCTKH BOKPYT 3AaHUN MUPUHON 2...3 M;
- TMPUMEHSIOT BOJOHENPOHUIIAEMBIE JKpaHbl HaJ BCEM COOPYXCHHEM W3
MOJINMEPHBIX MaTepUasoB, TU00 U3 achaibTa;
- 3aKJII0YAIOT BOJOIMPOBOJHBIE M KaHAIHM3AIMOHHBIE TPYObI B >KEJI€300€TOHHBIE
JIOTKH | T.II.

YiayulieHue CBOCTB OCHOBAHUI

[Ipu  nHeOospmmx  Tomm@ax  HaOyXawIUX  TPYHTOB  MPUMEHSIOT
IPEIBAPUTEIBPHOE  3aMAauyMBAHME M CTPOMTENBCTBO  BEHETCS KAk  Ha
BOJIOHACHIIIEHHBIX HEHAOyXaloIUX IpyHTaX (MaTepUajoM TPYHTOBBIX MOAYLIEK
JOJIKHA CIIYKUTh IIbUIEBATO-TJIMHUCTBIE HAOYXarOUIUE IPYHTHI).
KoMmrieHcupyronme noaymkd NPUMEHSIOTCS ISl YMEHBIIEHUS] HEPaBHOMEPHOCTH
noabeMa (pyHIaMEHTOB (MaTepual: TF00bIe, KPOME TBUIEBHIX, IECKH).

[TpuHumn pa®oThl KOMIEHCUPYIOIIEH MOAYIIKH COCTOMT B CleayromeM. Tak
KaK [IMpUHA [ECYaHHOM TOJYIIKM MNPEBbIIAET MHUPUHY (yHIaMeHTa, npu
Ha0yXaHWM TpYHTa MPOUCXOJUT BBIIMPAHUE TMecKa MeXAy (QYyHIaMEHTOM
UCTeHKOW Tpanweu. [lodtomy npu moabeme AHa TakOW TPAHILIEU IECOK BOKPYD
(¢yHIaMeHTa MOAHMMAETCA, a caM (QYHOAMEHT OCTaeTcs IpPaKTUYECKH
HEIOABHKHBIM.

IIpope3ka HAOyXalIMX IPYHTOB CBailHBIMHU (PyH/IAMEHTAMH U TITyOOKUMH
ornopamu d(ppeKTuBHA, €CIM TOJIAa Ha0yXalIUX TPYHTOB HE MpPEBBIMIaeT 12 M.
Jlns n3bexxaHus mojabeMa, JJTMHA CBall JOJDKHA OBITh Ha3HAUYC€HA TaKUM o0pas3om,
yTOOBI CHJIbI HaOyXaHHs, HApPaBJICHHbIE BBEPX MO OOKOBOW MOBEPXHOCTH CBaii,
OBLTM MEHBIIIE, YeM CyMMa Harpy30K OT COOPY>KCHHS M CHJIBI COTIPOTUBIICHUS IO
OOKOBOHM TMOBEPXHOCTH B HUKHEW 4YacTU CBau, 3ariiyOJIeHHON B HeHalyXxaroliue
IpYHTHI. J{7151 yBEIMYEHHs] CHJI CONPOTHRIICHHS B 3a/ICJIAHHON 9acTH CBAaW MOYKHO
IPUMEHSITh BUHTOBBIE CBAW WJIM CBaM C YIYUYIIICHHOM ITSITOM.

K KOHCTPYKTMBHBIM MEPONPUITHAM OTHOCHUTCS YBCIIMYCHUC KCCTKOCTHU
30aHUA IIyTCM p336I/IBKI/I HNX Ha OTACJIBbHBIC OTCCKH KPYITHOIIAHCIbHBIX B,HaHI/Iﬁ
O0CaJO0OYHBIMHM IIIBAaMH Ha OTCCKHU ,HHHHOﬁ MCHCC 3OM, APMHUPOBAHUC TIOACOB,
YCTpanBACMbIX B HCCKOJIBKUX YPOBHAX I10 BBICOTC.
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Puc. 7.4. Cxema cun, deticmeyrouux Ha KOMNEHCUPYIOULYIO HOOYUUKY:
1 — pynoamenm, 2 — obpamuas 3aceinka,; 3 — HAOYXAOWUL SPYHI,
4 — necuanasn KoMneHcupyowas noOyuKd.

KoHTpoJibHbIE BOPOCHI

Kakue ocHOBHBIE MPUHITUIIBI MPOEKTUPOBAHUS OCHOBAHUSA W (yHIAMEHTOB
COOpPY’KEHUM 3HaeTe?

[Tepeunciure mnpenenbHBIE COCTOSHUS OCHOBAaHHUS COOpYyKeHus. Kakwue
IOKAa3aTelId OTHOCATCS K TEPBOU IPYIINIE MPEASIbHBIX COCTOSHHUM, a KaKue
KO BTOPOIi?

Ha kakue THIBI JCIATCA COOPYKEHHS [0 JKECTKOCTH U XapakTepy
nedopmanyu?

[Tepeuncnaure opMmbl AedhopMaliuii U CMEIICHUN COOPYIKEHUIM?

OObsicHuTe (U3HYECKHE NPHUHIMIBI Pa3BUTUS HEPABHOMEPHBIX OCA/IOK

COOpy}KeHI/Iﬁ " UX IIOCJICACTBHAI.
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6. Uto noHnMaere Mo KOMIUIEKCHON B3aMMOCBSI3bIO (DAKTOPOB, MOAJIEKAIINX
YUETY IPU NPOEKTUPOBAHUU ?

7. Ilepeuncnute OCHOBHBIE (AKTOPBI, BIMSIOMINE HA TIYyOHMHY 3aJ0KCHHS
MOJIOMIBHI (PYHTAMEHTOB.

8. OObBsicHUTE PU3NUECKYIO CYIITHOCTh JIABJICHUS HA TPYHTHI OCHOBAHUAI.

9. IlepeuncnuTe OCHOBHBIE THUIIBI W KOHCTPYKIHMH (YHIAMEHTOB MEIKOTO
3anoxeHus. [I[pumensiembie MaTepuabl JUisl yCTPOUCTBa (PyH/IaMEHTA.

10. ITouemy 3ammmarT (QyHTAMEHTH  MOABAIBHBIX  IMOMEHIEHUH  OT
arpecCMBHBIX TpPYHTOBBIX BOA? Kakue KOHCTPYKUMH THUIPOU3O0JISIIAN

3HaeTe?

11. Kakue wucCXonHble JaHHbIE 3HAE€Te ISl  ONPEICICHHUS  IOJOLIBbI
bynnamenrta?

Kak MOHO onpenenuth Harpy3Ky Ha oOpe3 ¢pyHaamenTa?

12. Kak omnpenenaroT pa3Mepbl NOAOWBBI LEHTPAIbHO W BHELUEHTPEHHO
HarpyXeHHbIX ()yHAaMEHTOB?

13. HazoBuTe OCHOBHBICE MPEANOCHUIKM K METOJUKE pacyeTa THUOKHUX
(GbyHIaMEHTOB Ha YIIPYTOM JIMHEWHO Ae(OPMHUPYEMOM OCHOBAHUMU.

14. Kakve Tunbl U KOHCTPYKUMHM cBail Bbl 3Haere? ONUIIWTE YCIOBUS HX
MPUMEHECHHUSL.

15. Pacckaxxure Teopuio paboThl cBail CTOEK U cBail TpeHUsi. CONMpOTUBICHUS
CBall TOPU30HTAIIBHBIM HATPY3KaM.

16. OnumuTe METOIBI pacdyeTa 0CaJ 0K CBAMHBIX (DYHIAMEHTOB.
17. KOHCTpYKITUU POCTBEPKOB U CIIOCOOBI pa3MEIeHUsI CBal 1O HUM.
18. [lepeuncaure METOIbI UICKYCCTBEHHOTO YIYUIIEHUSI OCHOBaHUSI.

19. Uto u3 cels mpeacTaBisiiOT KOHCTPYKTHBHBIE METObI YIyUIeHHUs] pabOThI
TPYHTOB U OCHOBaHUI?

20. B kakux ciaydasxX OPUMEHAIOTCA YIUIOTHEHME, B KaKUX CIy4dasx
3aKperuieHue?

21. Onpenenenne ocagok GyHIaMEHTa U KpeHa (PyHIaMeHTa.
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22. Onpenenenue 3aTyXaHus OCaJKd BO BPEMEHHU.

Ipuioxenue

Tadauua 1. Pa3HOBUIHOCTH KPYIMHOOOJIOMOYHBIX U MIECUYAHBIX TPYHTOB 10

IPaHyJIOMETPUYECKOMY COCTaBY

Conepxanue yacTui
PaszHoBuHOCTH IpyHTa XapakTepHbIil pa3mep KpYIIHEE XapaKTEpHOTO
YaCTHUIL], MM pasmepa, % 1mo Macce
Kpynroo6momouHbIe
['mp100BOI (BaTyHHBIH) >200 >50
[lle6GenuncThIii >10 >50
(TaIeYHMKOBBIIN)
JpecBsiHblil (TpaBUIHBIN) >) >50
necyaHble
I'paBenucTolii >(),2 >25
KpynHsrii >0,5 >50
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CpenHelt KpyImHOCTH >0,25 >50
Menkuii >0,1 75 u 6onee
I1puteBaTHIN >0,1 <75

Ta6auna 2. Pa3HOBUIHOCTH NIECUYAHBIX IPYHTOB I10 TUIOTHOCTH CJIOKEHUS

Pa3HOBI/II[HOCTI/I 110 TINIOTHOCTH CJIOXKCHHUA

Ileckn IImoTHEIE CpenHelt I0THOCTH Priximbie
Ilecku rpaBenucToie,
KpyIIHBIE U CpeaHEN
KPYIHOCTH e <0,55 0,55<e<0,7 e>0,7
ITecku Menkue e<0,6 0,6 <e<0,75 e>0,75
Ileckn mpIIEBaTHIC e<0,6 0,6<e<0,8 e>0,8

Tabauna 3. Pa3sHOBUIHOCTH ECYaHBIX TPYHTOB 10 CTENEHH BOJOHACHIIIECHUS S+

PasnoBunHoctn

3HAUCHUS CTETICHN BOIOHACHIIICHUS S

MainoBakubie
Bnaxurie
Hacrpimiennsle Bogoit

0 <5 <05
0,5 <3r <0,8
0.8 <5y < 1,0

Ta6auua 4. PacyeTHble cOnpoTUBIeHHUs s IeCYaHBIX IPYHTOB

3nayenue Fo, kIla, B 3aBUCUMOCTH OT IJIOTHOCTH CIOKECHHUS
PasHoBumHOCTH TTecKa IIECKOB
IJIOTHEBIE CpenHeil II0THOCTH

Kpynnsie 600 500
CpenHeit KpyImHOCTH 500 400
Menkue:

ManoBnaxHbIE 400 300

BJIa)KHBIC M HACBIIIICHHEIC 300 200
BOJIOU
ITp1eBaThIC:

ManoBnaxHbIE 300 250

Biakusie 200 150

HaCBIIIEHHELIE BOION 150 100

Tadamua 5. Pa3HOBUIHOCTU MNIMHUCTBIX TPYHTOB MO YHUCITY TJIACTUYHOCTH Iy

PaznoBunnoctn
0,01 </r<0,07 0,07<1»<0,17 Iy >0,17
Cynecp CyriamHoK TJIMHA

Ta6auma 6. Pa3HOBHIHOCTH IIMHUCTHIX TPYHTOB IO TTOKA3aTeNI0 TeKydecTH 1r
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Cynecu CyIIIMHKY U TJIMHBI
TBEpAbIC I; <0 TBepI[LIe I; <0
IJIACTUYHbIE 0= I <] NI0JIyTBEpP/bIE 0% 12<0,25
TEKy4He I; > TYrOIUIACTUYHBIE 0,25<1:<0,5
MATKOIUTACTUYHBIE 0,5<I:<0,75
TCKYy4YCTUIaCTUYHbBIC 0,75 <I. <1
Texyune I;>1

Ta6auna 7. PacueTHsle conporusnenus fo, rMHUCTHIX TPYHTOB

I'muHuCTBIC TPYHTHI Koaddumment 3unauyenus Rs npu nmokasarene TeKydecTu
IIOPHUCTOCTHU € I, =0 I =
Cynecu 0,5 300 300
0,7 250 200
CyriauHku 0,5 300 250
0,7 250 180
1,0 200 100
I'nunbn 0,5 600 400
0,6 500 300
0,8 300 200
1,1 250 100
Ta6auna 8. 3nauenus kodHPUITUESHTOB My, Mq_;;zg:
YTroa BHYTpEHHETO Koaddunmentsr YTroa BHYTpEHHETO KoaduuneHTs
TpeHus P, rpan My | Mg | Mg Tpenus a1, rpag My | Mg M.
0 0,00 | 1,00 | 3,14 24 0,72 | 3,87 | 6,45
2 0,03 | 1,12 | 3,32 26 0,84 | 4,37 | 6,90
4 0,06 | 1,25 | 3,51 28 0,98 | 493 | 7,40
6 0,10 | 1,39 | 3,71 30 1,LI5] 5,59 | 7,95
8 0,14 | 1,55 (3,93 32 1,34 | 6,34 | 8,55
10 0,18 | 1,73 | 4,17 34 1,55 7,22 | 9,22
12 0,23 | 1,94 | 4,42 36 1,81 | 8,24 | 9,97
14 0,29 | 2,17 | 4,69 38 2,11 9,44 | 10,80
16 0,36 | 2,43 | 4,99 40 2,46 | 10,85 | 11,73
18 0,43 12,73 | 5,31 42 2,88 | 12,51 | 12,79
20 0,51 | 3,06 | 5,66 44 3,88 | 14,50 | 13,98
22 0,61 | 3,44 | 6,04

Taboauua 9. 'myouna 3anoxenus pynaamenta d B 3aBUCUMOCTH OT PaCYETHOM

TJIyOMHBI TPOMEpP3aHUs

dy

I'pyHTHI IOZ TOOMIBO PyHIaMEHTA

['myOuHa 3an0xeHus pyHIaMEHTa P TIyOnHe
TIOBEPXHOCTH TIOJ3EMHBIX BOI G, M

T

Gy

% dr4)

dy > dr 42

CKajbHBIE KPYTTHOOOJIOMOYHBIE C

He 3aBucur ot

He 3aBucur ot
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NIECYAHbIM 3aII0JHUTENEM, IECKU
I'PaBEJIUCThIE, KPYTHbIE U CpeIHel
KPYIHOCTH.

ITeckn Menkue M NBIJIEBaTHIE

Cymnecu ¢ nokasareiaeM TeKy4ecTH
I..'. <0

To xe, npu 1. >0

CyTravHKY, TJIMHBI, 8 TAKXKe
KPYTMTHOOOJIOMOYHBIE TPYHTHI C

MBUIEBATO-TJIMHUCTBIM 3aII0JHUTEIEM
IIPY MOKa3aTese TEKy4eCTH IPYHTA Uin

samomnHuTens 1> 0,25
To e, mpu 11 <0,25

de

He menee "{f

To xe
»

»

»

dr

To xe

»

He menee ﬂrf

»

He menee 0,5 df

IIpumeuanue: 1.

B cnyuasx, xorma rinyOuHa 3aiiokeHUs (YHIAMEHTOB HeE

3aBUCUT OT PAaCYETHOW IIIyOMHBI MPOMEpP3aHUs dr , COOTBETCTBYIOLIME TPYHTHI,
yKa3zaHHble B TaONUIE, JOJDKHBI 3ajeraTh A0 TNIyOMHBI HE MeHee HOPMaTHBHOU

TJIyOUHBI TPOMEpP3aHUS Ay

2. TlonoxxeHue ypoBHA MOJ3EMHBIX BOJI JOJDKHO NMPUHUMATBCA C YYETOM
ykazanuii n.m. 2.17...2.21 [6]. B Hux yka3biBaeTcs Ha HEOOXOIMMOCTb yueTa

BO3MOKXHOI0 HM3MCHCHHA YPOBHA IIOA3CMHBIX BOJ (BCpXOBOI[Ka,

KoJie0aHu s, TEXHOTE€HHBIE (DaKTOPBI U JP.).

Ta6auna 10. 3nayenus korpduirieHToB U B HOpMYJIE paCU€THOTO

conpotusiieHus: R

I'pyHTHI

JUISL COOPYKEHHM C )KECTKOU
KOHCTPYKTUBHOM CXEMOMW MPU OTHOLIEHUU

L/H, paBHOM

JUIMHBI COOpY>KEHUs (0TCeKa) K €ro BhICOTE

4 u Ooitee

1,5 u meHee

KpynHo0o0610MOUHBIE C TeCYaHbIM
3aM0JIHUTEIIEM U [TeCYaHbIE, KpOME

MEJIKUX M IBIJIEBATHIX 1,4 1,2 1,4

Ileckn menkme 1,2 1,1 1,3

Ilecku npLIEBATHIC:

ManoBnaXHbIC U BJIaKHEIC 1,25 1,0 1,2

HACHIILIEHHBIE BOOOM 1,1 1,0 1,2

[Is11eBaTO-TIAMHECTEIC, a TAKXKE

KpYMHOOOJIOMaYHbIe C MBLIEBATO-

TJIMHUCTBIM 3aITOJTHUTENIEM TEKYYECTH

TPYHTA WU 3aMIOJIHUTEIS:

I, <0.5 1,25 1,0 1,
=Y I < 0.5 1,2 1,0 1,

0,25% 1 = 0, 1,1 1,0 1
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I;>05

Hpum

cHaHHuM:

1. K coopyxeHHsIM C IKECTKOM KOHCTPYKTHBHOM CXEMOW OTHOCATCS

COOPY)KEHHUSI, KOHCTPYKIIMM KOTOPBIX CIEIHAIBHO TMPUCIIOCOOIEHBI K
BOCIIPHUATHIO YCHIMNA OT nedopmaliii OCHOBAaHWW, B TOM YHCIE 3a CYET
YCWICHHS] KOHCTPYKIMA (PYHIaMEHTOB TOJBAJIBHOW YacTH, YCTPOWCTBA
KEeJIe300€TOHHBIX WM apMOKAMEHHBIX MOSICOB, Pa3pe3Ku COOPYKEHUs Ha
orceku (CHull 2.02.01-83%*, n. 2.70 0).

2. Jlnig 31aHMM ¢ THOKOM KOHCTPYKTHBHOM cxeMoil =1.
3. Ilpy mpoOMEXYyTOUYHBIX 3HAYEHHSAX L/H xoopduimenr  ONPEAECTACTCS IO

HWHTCPIIOJIALINNA.

Ta6auna 11. 3nayenus kodddunmenta d

[TpsAMOYTOJIBHUK C COOTHOILIEHHEM CTOPOH n= 1/ b, paBHOM

£=2z/b | Kpyr 1,0 1,4 1,8 2.4 3,2 5 10
0,0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
0,4 0,949 0,960 0,972 0,975 0,976 0,977 0,977 0,977
0,8 0,756 0,800 0,848 0,866 0,576 0,879 0,881 0,881
1,2 0,547 0,606 0,682 0,717 0,739 0,749 0,754 0,755
1,6 0,390 0,449 0,532 0,578 0,612 0,629 0,639 0,642
2,0 0,285 0,336 0,414 0,463 0,505 0,530 0,545 0,550
2.4 0,214 0,257 0,325 0,374 0,419 0,449 0,470 0,477
2,8 0,165 0,201 0,260 0,304 0,349 0,383 0,410 0,420
32 0,130 0,160 0,210 0,251 0,294 0,329 0,360 0,374
3,6 0,106 0,131 0,173 0,209 0,250 0,285 0,319 0,337
4,0 0,087 0,108 0,145 0,176 0,214 0,248 0,285 0,306
4.4 0,073 0,091 0,123 0,150 0,185 0,218 0,255 0,280
4.8 0,062 0,077 0,105 0,130 0,161 0,192 0,230 0,258
52 0,053 0,067 0,091 0,113 0,141 0,170 0,208 0,239
5,6 0,046 0,058 0,079 0,099 0,124 0,152 0,189 0,223
6,0 0,040 0,051 0,070 0,087 0,110 0,136 0,173 0,208
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6,4 0,036 0,045 0,062 0,077 0,099 0,122 0,158 0,196

6,8 0,031 0,040 0,055 0,064 0,088 0,110 0,145 0,185
7,2 0,028 0,036 0,049 0,062 0,1 0,100 0,133 0,175
7,6 0,024 0,032 0,044 0,056 0,072 0,091 0,123 0,166
8,0 0,022 0,029 0,040 0,051 0,066 0,084 0,113 0,158
8,4 0,021 0,026 0,037 0,046 0,060 0,077 0,105 0,150
8,8 0,019 0,024 0,033 0,042 0,055 0,071 0,098 0,143
9,2 0,017 0,022 0,031 0,039 0,051 0,065 0,091 0,137

9,6 0,016 0,020 0,028 0,036 0,047 0,060 0,085 0,132
10,0 0,015 0,019 0,026 0,033 0,043 0,056 0,079 0,126
10,4 0,014 0,017 0,024 0,031 0,040 0,052 0,074 0,122
10,8 0,013 0,016 0,022 0,029 0,037 0,049 0,069 0,117
11,2 0,012 0,015 0,021 0,027 0,035 0,045 0,065 0,113
11,6 0,011 0,014 0,020 0,025 0,033 0,042 0,061 0,109
12,0 0,010 0,013 0,018 0,023 0,031 0,040 0,058 0,106

IIpumeyanmue:

1.
2.

B tabnuie 11 o6o3HavyeHo: b — mupuHa pyHaamenra, | — qmna pyHaameHra.
Hns  dyHmameHTOB, HMEIONMX MOAOMBY B  (GopMe  NPaBUIBHOTO

MHOT'OYT'OJIbHUKA C INIOMAAbIO A, 3HAYCHHUA d NPUHHUMACTCA KaK JJIs1 KPYTJIbIX

n

(GyHIaMEHTOB PaJyCcoM I = W

. Ans npomMexyTo4yHbIX 3HauyeHUU & um N KodhUIMEHT d ompenensercs Mo

HWHTCPIIOJIALINNA.

Ta6auna 12. PacueTHbie CONPOTUBICHUS TPyHTA MO HUKHUM KOHIIOM 3a0MBHBIX

cBai R, kxlla

I'my6una R 114 mecyaHpIX rpyHTOB CpEAHEN INIOTHOCTH
MOTPYKCHUA | TPABEIUCTBIX | KPYITHBIX - cpeaHen Menkux | mpUIeBaThIX -
HHMKXHETO prHHOCTI/I
KOHIIa CBaun R 171 rIMHUCTBIX TPYHTOB C MOKA3aTEIEM TEKYYECTH I,
Zo, M 0 0,1 0,2 0,3 0.4 0,5 0,6
3 7500 6600 3000 3100 64600 1100 600
1000 2000 1000
4 8300 300 3800 3200 6600 1250 700
5100 2500 1000
5 8800 7ann 4000 340N aaaN 4300 800
G200 Za00 4000
7 9700 7300 4300 27a0 2ad0 1400 850
Go0l 500 Z000
10 10500 7700 5000 4000 4600 1500 900
7300 3500 100N
15 11700 8200 5600 4400 2900 1650 1000
7500 000
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20 12600 8500 6200 4500 3200 1800 1100
4500
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
35 15000 10000 8000 6000 4100 2250 1400
IIpumeyanmue:

1. B cnyuasix, korzna 3HaueHus R ykazaHbl JpoOblo, YUCINUTENb OTHOCUTCS K
IIeCKaM, a 3HaMEHaTelb K TNIMHUCTBIM IPyHTaM.

2. JIiisi IPOMEXYTOUHBIX CPEHNX [TyOMH £t MM TTOKa3aTelell KOHCHCTEHINHI
I pacueTHoe conpoTuBiieHUE R onpenensercs TMHEMHON HHTEPIOJIALUEH.

(%)

JI71s TIIMHUCTBIX TPYHTOB C Ii<0,R OIIpeleIIsieTCs KaK JUIs I1=0.

4. Jlns TUTOTHBIX TECYAHBIX TPYHTOB 3HaueHHE R HEOOXOAMMO YBEIMYHUThH Ha
60%, HO okoHYaTenbHO R 1omkHO ObITE He 6oee 20000 kI]a.

5. Ansg cyneceil mOpH YKCIE IJIACTUYHOCTH Ip<4 b u kodhpunmente
nopucroctn e<0,8 pacuerHsie comporusienns R u fi onpenensats Kak s
MBUIEBATHIX MIECKOB CPEIHEN TIJIOTHOCTH.

Tabauna 13. PacueTHbie CONPOTUBIICHUS TPYyHTA fi, xITa, o GokoBOiT

IMOBCPXHOCTH 3a0MBHBIX CBal

Cpennsis fi nnsa mecyansIx TPYHTOB CPEAHEN IIIOTHOCTH

riryOuHa KpynHpIX | METKHX | MbUIEBATHIX - - - - - -
PacIoNIOKEHUS | u cpeHei
CJIOA TPYHTa KPYITHOCTU

‘i, M Fi 18 rTIMHACTHIX TPYHTOB C ITIOKA3aTCIEM TCKYUCCTH It
0,2 0,3 0,4 05106 | 07 | 08 | 09 1,0

1 35 23 15 12 8 4 4 3 2

2 42 30 21 17 12 7 5 4 4

3 48 35 25 20 14 8 7 6 5

4 53 38 27 22 16 9 8 7 5

5 56 40 29 24 17 10 8 7 6

6 58 42 31 25 18 10 8 7 6

8 62 44 33 26 19 10 8 7 6

10 65 46 34 27 19 10 8 7 6

15 72 51 38 28 20 11 8 7 6

20 79 56 41 30 20 12 8 7 6

25 86 61 44 32 20 12 8 7 6

30 93 66 47 34 21 12 9 8 7

35 100 70 50 36 22 13 9 8 7
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IIpumeyanmue:

1. JIas IPOMEXYTOUHBIX IITyOUH Zi M IPOMEKYTOUHBIX 3HAYCHUH IT0KA3aTellb
koHcucTeHmu {1 3nagenns f1 onpenensiorcs nHTEpIONAIMCH.

2. JIyist IUIOTHBIX MecKoB 3Hadenust Ji Heo6xomuMo yBemnunth Ha 30%.

3. TONUIMHY CIIOEB HPH WICHEHHH TOJIM TPYHTOB IS OMPEIEICHHS |1
clenyeT NpUHUMAaTh He 0oJiee 2M.

Ta6auna 14. 3nayenus N a1 BBIYUCICHHS 0CAJIOK TPYHTA KaK PYHKITUU

BPEMEHHU

= 5; Bennuunel N s cinydaeB = 5; Bennuunel N s cinyyaeB

e 0 1 2 e 0 1 2
0,05 0,005 0,06 0,002 0,55 0,59 0,84 0,32
0,10 0,02 0,12 0,005 0,60 0,71 0,95 0,42
0,15 0,04 0,18 0,01 0,65 0,84 1,10 0,54
0,20 0,08 0,25 0,02 0,70 1,00 1,24 0,69
0,25 0,12 0,31 0,04 0,75 1,18 1,42 0,88
0,30 0,17 0,39 0,06 0,80 1,40 1,64 1,08
0,35 0,24 0,47 0,09 0,85 1,69 1,93 1,36
0,40 0,31 0,55 0,13 0,90 2,09 2,35 1,77
0,45 0,39 0,63 0,18 0,95 2,80 3,17 2,54

0,50 0,49 0,73 0,24 1,00 o0 o0 o
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Ta6auna 15. 3Hauenns k03OOUIMEHTA SKBUBAICHTHOTO C10s1 A @

CootHoO ['paBuii u ranpka | [Teckn CyTIIuHKY IUIaCTUYHbIE ['nussl M CyrnuHKH
IICHHE [ JIMHBI ¥ CYTTMHKY TBEP/BIC M IOTYTBEpAbIE | Cyniecu TBepbIe U IIIACTHYHBIC | Tnuns! muacTHHbe MSITKOTUIACTUYHBIC
CTOpOH Koadduument 4w npu Vo
psIMOY

TOJIBHO

51

NOJ01II 0,10 0,20 0,25 0,30 0,35 0,40

BBI

dyHzma

MEHTa

n=1/b

k03(d Agm | dweonst Agm | deeonst Agm | Agrans Agm | Awemst Agm | dweonst Agm | daeenst
UIUCHT

bl

1,0 1,13 1096 | 089 | 1,20 | 1,01 0,94 1,26 | 1,07 | 0,99 1,37 | 1,17 | 1,08 1,58 | 1,34 1,24 2,02 | 1,71 1,58
1,5 1,37 | ,L16 | 1,09 | 1,45 ] 1,23 1,15 1,53 | 1,30 | 1,21 1,66 | 1,40 | 1,32 1,91 | 1,62 1,52 | 244 1207 | 1,94
2,0 1,55 | 1,31 1,23 1,63 | 1,39 1,30 1,72 | 1,47 1,37 1,88 | 1,60 1,49 | 2,16 | 1,83 1,72 12,76 | 2,34 | 2,34
3,0 1,81 | 1,55 1,46 | 1,90 | 1,63 1,54 2,01 | 1,73 1,62 | 2,18 | 1,89 | 1,76 | 2,51 | 2,15 ] 2,01 321 | 2,75 | 2,59
4,0 1,99 | 1,72 1,63 | 2,09 | 1,81 1,72 2,21 | 1,92 1,81 | 241 | 2,09 1,97 1277 1239 226 |353|3,06]| 290
5,0 2,13 | 1,85 1,74 | 2,24 | 1,95 1,84 2,37 | 2,07 1,94 | 2,58 225 2,11 296|257 | 242 |3,79329| 3,10
6,0 2,25 | 1,98 - 2,37 | 2,09 - 2,50 | 2,21 - 2,72 | 241 - 3,14 | 2,76 - 4,00 | 3,53 -
7,0 2,35 | 2,06 - 247 | 2,18 - 2,601 | 231 - 2,84 | 2,51 - 3,26 | 2,87 - 4,18 | 2,67 -
8,0 243 | 2,14 - 2,56 | 2,26 - 2,70 | 2,40 - 2,94 | 2,61 - 3,38 | 2,98 - 4,32 | 3,82 -
9,0 2,51 | 2,21 - 2,64 | 2,34 - 2,79 | 247 - 3,03 | 2,69 - 3,49 | 3,03 - 4,46 | 3,92 -
10w | 2,58 (227 | 2,15 |271 | 2,40 2,26 2,86 | 2,54 | 2,38 | 3,12 | 2,77 | 2,60 | 3,58 |3,17| 298 | 4,58 |4,05]| 3,82
Oosee

IIpuMeYanue: B KOJIOHHAX MPUBEACHBI KOO(QQUIMEHTEI Mo [ IleHTpa THOKOro GyHaaMeHTa; Awm - i GyHIaMEHTOB

KOHCUYHOU KCCTKOCTH,

129

ch—‘mu? - I OCadKH a0COJIFOTHO JKECTKOTI'O q)YHHaMeHTa.




Ta6auna 16. IIpenensabie nedopmarii OCHOBaHHUS

Coopy>xeHus [IpenenbHble THPOPMALIUU OCHOBAHUS
OTHOCHTENIbHA KpEH cpenssis S (B
pa3HOCThb Ly CKOOKax
&g MaKCHMaJIbHasI
L Fmexy
oCamoK * R )
0CaJIKa, CM

1. TIpouW3BOJCTBEHHBIC U TPAKTAHCKUE
OJTHOSTa)KHbIE M1 MHOTO3TaKHBIE
3IIaHMSI C TIOJTHBIM KapKacoM:
Kenezo0eToHHBIM 0,002 - (8)
CranbHbIM 0,004 - (12)

2. 31aHus U COOPYXKEHHS B KOHCTPYKLUAX
KOTOPBIX HE BO3HUKAIOT YCHIIUS OT
HEPAaBHOMEPHBIX OCA/I0K 0,006 - (15)

3. MHoroaTtaxHble OecKapKacHbIE 3AaHUs
C HECYILIUMH CTEHAMH 3U:

KPYMHBIX MaHeen 0,0016 0,005 10
KPYIHBIX OJIOKOB, KHPIHUYHOHN KIJIQJKH

0e3 apMupoBaHUs 0,0020 0,005 10
TO K€, C apMHPOBAaHHEM, B TOM YHUCIIE C

YCTPOMCTBOM K€eJIe300€TOHHBIX TOSCOB 0,0024 0,005 15

4. CoopyXeHHUs 1€BaTOPOB U3
KEJIe300€TOHHBIX KOHCTPYKITUH:
paboume 31aHusl U CUIIOCHBII KOPITyC
MOHOJMTHON KOHCTPYKIMU HA OJJTHOU

byHIaMEeHTHOM TUIHTE - 0,003 40
TO K€, COOpPHOI KOHCTPYKIHMHU - 0,003 30
Ipumeuanmue:

1. IlpenenvHble 3HAYEHUS OTHOCHUTENIBHOTO Mporuda (BbIrubOa) 37aHUN,
AS

YKa3aHHBIX B I1.3, IpUHUMAIOTCA paBHbIMU 0,5 .
2. Ecnu OCHOBaHHE CJIOKEHO TOPU30HTalIbHBIMU(C YyKIOHOM He Oonee 0,1),

BBIACPKAaHHBIMU 110 TOJIOMHE CJIIOAMH T'PYHTOB, 3HAYCHUA S u Sml‘.'-l.:}.'-‘ra: ,

JoIycKaercst ypenuuuBath Ha 20%.
3. Ins coopyxeHuii ¢ (pyHOAMEHTaMH B BUJE CIUIOIIHBIX IUTUT MPEICIbHBIC
3HAYEHUS CPEIHUX 0CaJOK JI0IyCKaeTcs yBelIuuuBath B 1,5 paza.



Tabnuua 17. YcnoBHblie rpadpuueckue 0003HaYeHUS
OCHOBHBIX BU10B rpyHTOB 110 ['OCT 21.302-96

s

7777
hidiial

L 2

OA/O//D
6/

°,
Al

ITecok
I'PaBEJIMCTHIN

ITecok
KPYITHBIN

Ilecok
MEJIKUM

Ilecoxk
NBLJIEBATHIM

I'nuna

CyrinmHOK

CyrimHOK
MOPEHHBIN

Cynech
Cynech

MOpEHHAas
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Ta6auna 18. YkpylHEeHHbIE €IMHUYHBIE PACLIEHKH Ha 3€MJISIHbIE pa0oTHI,
YCTPOUCTBO )YHIAMEHTOB M HCKYCCTBEHHBIX OCHOBAHUI

HaumeHnoBanue paboT M KOHCTPYKIIHHA

CronMoCTh Ha

eIMHUILY
U3MepeHus,
p.-K.
1 2
I. 3emMuisiHbIE PadOTHI
M
1. Pas3paboTka rpyHTa noja (GpyHJIaMeHTHI,
1py TIyOMHE BEIPAOOTKH /10 2 M U IIUPUHE TPaHIIH 1 M:
npu T1yOnHe KoTiIoBaHa 6osiee 2 M Ha Kax/ble 0,5 M riyOuHBI 3aJ105KEHUS 3-60
(GyHIaMEHTOB CTOMMOCTB 3eMJISIHBIX pa0oT yBennuuBaetcst Ha 10% (mpu
YMEHBUICHUH TTyOHHBI CTOUMOCTb COOTBETCTBEHHO YMEHBILIACTCS)
IIpU LIMPUHE KOTJIOBaHa Oosiee | M CTOMMOCTB 3€MIISIHBIX pabOT MOBBIIIAETCS
Ha 7%
pu pa3zpaboTKe MOKPBIX IPYHTOB BBOJSTCS MOIMPaBOYHbIE KOA(P(OULIUEHTHI:
npu 00beMe MOKpOTo IpyHTa YHMKE YPOBHS MOA3eMHBIX Boj) MeHee 50% oT
obmiero oobema rpynTa £a = 1,25 npu 06beMe Mokporo rpyHra (Humke YIIB)
6osee 50% ot obmiero oo6beMa rpyHTa Kn=14
3
H
0,35
2. Bonoornus Ha | TPyHTa: 0-95
[Tpu otHOMIEHMH MOKporo rpyHTa (Hnxke YIIB) k riyObune katinoBaHa: 1-80
10 0,25 3-00
1o 0,5
o 0,75
ceoie 0,75
3. KpeneHust KOTJIOBAaHOB:
KpEIUIEHNE CTEHOK KOTJIOBAaHA AUCKaMHU:
0-85
e 0-98
7-86
npu TIIyOHHE BEIPAOOTKH 110 3 M, KpEIUIEHUS
W2
pu TIIyOrHE BHIPaOOTKH Oonee 3 M,
me
KpEIJICHUE AEPEBSIHHBIM IIIMTYHTOBBIM OTPAXKACHUEM,
I1. YcTpoiicTBO PyHAAMEHTOB
1. COopHble HhyHIaMEHTHI:
44-90

132




(byHIaMEHTBI JKeIe300eTOHHbIE COOPHBIC TS POMBIIIJICHHBIX 3aHUH,
)Kene300eTona

TparnenenJaIbHbIC OJI0KH JICHTOYHBIX (YHIaMEHTOB,
xKene300eToHa 6eToHHbIE (hyHIaMEHTHBIE OJIOKU (B TOM YHCIIE CTEHOBBIE),

OeTroHa
2. MoHonuTHbIe (PyHIAMEHTHI:
byHIaMEHTBI KeJIe300€TOHHBIE, OT/IETbHBIC (1107 KOJIOHHBI),

3
xKeye300eToHa
“3

TO K€ JICHTOYHBIE, &Kele300eToHa

M3
byHIaMEHTBI OETOHHBIC, OT/ICIBHEIE, OeToHa

u3
TO K€ HENPEPbIBHbIE (JJEHTOUHBIE), 0eToHa
"3
(GyHIaMEHTHI ¥ CTEHBI TOBaJIa OyTOOETOHHBIE, O0yTobeTroHa
“J

TO K& OyTOBEIE, KJIaJIK1

OETOHHBIH MOACTHIAIONINAN clIoH ToamuHon 100 MM,

LIEMEHTHBIH IOJI TOIMMHON 20 MM,

46-50

36-00

31-10
28-30
28-40
26-30
21-00
34-73
0-63
2-09
7-60
17-30
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ac(anbTOBblE OTMOCTKH U TPOTYyaphl,

necyaHasd InoAroToBKa 1101 Q)YHI[EIMCHTLI,

TO XKC H_IG6CHO‘IHa${,

1 2
3. VYcrpoiicTBO apMUPOBAHHBIX MOSICOB:
36-20
3 367-00
H
MOHOJIMTHBIX KeJIE300€TOHHBIX TIOSICOB,
apMUPOBAHHOM KJIAJIKHU, T METaJlIa
4. XKene3o0eToHHBIEC CBaU:
88-40
p3 86-10
xene300eToHHbIe 10 12 M (¢ 3a0MBKOIA), OeroHa
88-17
92-97
M3
TO XK€ Ooiee 12Mm, OeroHa 190-00
XKeNe300€TOHHBIE TIOJIBIE CBal C OTKPBITHIM KOHIIOM: TIPH JUTHHE 710 8 M (C 185-00
3a0MBKON):
MpU JuaMeTpe cBau 10 660 MM
npu quametpe cBau 780 MM
XKeNe300€TOHHBIE TIOJIBIE CBaU C 3aKPBITHIM KOHIIOM (TOJIIIHHA CTEHOK 80 MM,
d=400...600 mm)
HaOMBHbIE OETOHHBIE CBAU
5. JlepeBsiHHbBIE CBau:
64-00
w3 62-00
JIepEeBsSIHHBIE CBau Tpu JynHE 1010 M, cBau
n3
TO ke Oonee 10 M, cBau
6. Meramueckue TpyOuaThie cBau (BKJIFOYAsi CTOMMOCTh METAIlIA), T
MeTaia 179-00
36-40
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M
3anonHeHne 000JI0YeK METAJUTMYECKUX TPyOUaThIX CBail OETOHOM,
OeToHa
7. OnyckHbIE KOJOAIIBL:
w3 64-40
47-00
U3TOTOBJICHHE KEJIe300€TOHHBIX OMMYCKHBIX KOJOIEB: COOPHBIX, 21-90
000K KOJIO0/I11a 8-20
25-90
w3
MOHOJIMTHBIX, KJIaJIKH KOJIOZIA
n3
YCTPOKCTBO OIIOPHOM NOYLIKH,
wd
3aIMIO0JIHCHUC OIIYCKHBIX KOJIOALICB IICCKOM, 3aIllOJIHUTEIIA
pd
OETOHUPOBAaHNE BEPXHEH IIIMTHI OIYCKHOTO KOJIOJIIA,
8. HckyccTBeHHBIC OCHOBAHUSA MO (yHIAMEHTHI:
7-20
w3 11-20
0-45
TIecUaHble IOy IIKH, 1-60
2-30
3
" 35-00
11e0eHOYHbIE U TPaBUHHBIC MTOTYIIKH,
40-00
3
M 50-00
16-00
YIUIOTHEHHE IPyHTAa THKEIBIMU TPaMOOBKaMH, YIUIOTHEHHOT'O TPYHTa 15-00
VIUIOTHEHHE CIa0bIX TPYHTOB MECYAHBIMU CBasIMU, M JTMHBI
M3
YIUIOTHEHHE Jiecca TPYHTOBBIMU CBasiMH, 1 YIUIOTHEHHOTO MacCHBa
u3

CHUJIMKATHU3aluA JICCCOB U MCJIKUX IECKOB OAHOPACTBOPHBIM MCETOOM, 1
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3aKpCILUICHHOIO MaCCUBa

n3

CHJIMKaTHU3alMsl [IECYaHbIX TPYHTOB NP ABYXPACTBOPHOM METOJE, 1
3aKpEIIeHHOTO MaccuBa

“.:l
3aKpeIUieHue IPYHTOB CHHTETHUECKUMU CMOJIaMH, 1 3aKpEIIEHHOTO
MaccuBa
TEPMHUECKUN CIIOCO0 3aKpETICHUS JIECCOBBIX TPYHTOB

M3

HCKYCCTBEHHOE 3aMOpPaKMBAHNE TPYHTOB, 3aMOpO>KEHHOT'0 TPYHTA

9. VYCTpoHCTBO rUAPOU30IISALUY:
TOPU30HTAJIbHAS THAPOU3OIISIHS CTEH IIEMEHTHAS C )KUAKUM cTekiom, 100

TO ke pyoepouom B 2 ciosi, 100

TO K€ TUAPOU30JI0M 3a 2 paza, 100
OoKoBasi 0OMa304HasI THAPOU3OJAIHS CTeH (PyHIaMEHTOB OUTYMHOW MaCTHKOMN

B ABa ciaos, 100

76-60
224-00
272-00

90-00

ByKBbl rpeyeckoro andasuTa, Ucnonbyemble B nocobmm

o —anbda n-—asta

B — 6beTa 0 —T13T1a

Y —ramma A —nambpa
6 — penbta KL — MO

€ — 3NCUNOH V — HI0
{—n3eTa £ —Kem
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U — UNCHUNOH

¢ —du
Y —ncm
w —omera
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