Набор лекций по 4-й теме Основы расчета строительных конструкций, работающих на сжатие.
Набор рассчитан ориентировочно на 12 часов лекций+16 часа практических работ
4. Расчет кирпичных столбов и стен.

Область распространения и простейшие конструкции кирпичных столбов.

Особенности работы кирпичных столбов под нагрузкой и предпосылки для расчета.

Расчет центрально сжатых неармированных кирпичных столбов. Общий порядок расчета.

Примеры расчета кирпичных столбов на подбор сечения и проверку несущей  способности столба.

Расчет центрально сжатых кирпичных столбов с сетчатым армированием. Общий порядок расчета.

Правила конструирования кирпичных столбов.

Расчет стен и простенков зданий с жесткой конструктивной схемой.

Особенности расчета кирпичной кладки, выполняемой в зимнее время.

Усиление кирпичных столбов и простенков.- 4 часа
Расчет кирпичных (каменных ) столбов и стен 

5.5.1.Область распространения и простейшие конструкции кирпичных столбов.
[image: image1.png]KupriuyHbie WM KaMEHHBbIE CTONbI PUMEHSIIOTCS! TIPH CTPOH-
TENILCTBE XWIbIX IOMOB, IpaXIaHCKHUX BIIBHMﬁ, OJIHOITAXHBIX NMpPO-
M3BOJCTBEHHBIX 31aHMii 6€3 MOCTOBBIX KDaHOB M B CEJIbCKOXO3sii-
CTBEHHOM CTpouTesbcTee. Bonbuine nonepeyrbie pasmepi cToNGos,
X HeGOJbLIAs HECYIIast CTIOCOGHOCTB O CPABHEHHMIO CO CTATLHBIMU
M XeJIe30GETOHHBIMM KOJIOHHaMH, GoJibllne 3aTpaThl TPy/a Mpy 13-
TOTORJIEHMH OIPAHMYMBAIOT NPUMEHEHNE TaKMX CTOJIGOB (KOJIOHH).

Haubornee npocTHIM ¥ B TO € BpeMsl LIMPOKO PacrpocTpaHeH-
HBIM TPMMEPOM SIBJISIETCS KOJIOHHA, MPUMBEJIeHHasi Ha puc. 5.26, a.
Ee BO3MOXHBIe ceueHuUsl PUBENEHbI Ha pUC. 5.26, 6, pacnipocTpa-
HEHHBIM SIBJISIETCS! KBAIPaTHOE CeyeHUe, Haubosee IKOHOMUIHOE
TIpH LIEHTPAJIbHOM CXaTuH, a JUIsi KUPIMUYHBIX cronGos rpaxnaH-
CKVX 3aHMif Cirydail leHTPATLHOTO CXaTHsl BCTPEYaeTCst IOCTaTou~
HO 4acTo.

Tlpu pacyete KHPMMYHBIX CTONGOB MOTYT Pa3TMYAThCS ClEIIONMe
pacyeTHBIE CITyyau:

1) HeapMMpOBaHHasi KNPTIMYHas! KNAIKa;



 [image: image2.png]2) apMMpOBaHHasi KWPNWYHasi KJIalka, KOTOpasi, B CBOIO OYepe/b,
PasnessIeTcsi Mo CrocoBy BHINOHEHNS! aDMUPOBAHHSL:

® C TonepeyHBIM apMHPOBaHHEM, KOTJIa apMaTypHBIe CETKH 3
cTepXHeli HeGOBIIOro AMamMeTpa, 06BIMHO 3—5 MM, YKIIaIbIBAIOTCS B
TOPH3OHTATBHBIX LIBAX KIAIKH B KAXIOM PSULY WITH YEPe3 HECKOIBKO
psinoB Kuprya (cM. puc. 5.29). Takoii pHeM NMO3BOJISIET YBETMYUTE
HECYLIYIO CrTOCOBHOCTb Ki1ankH B 1,8—2 pasa;
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Pyc. 5.26. a) kupnwsas Konokka;
6) CEYEHIS KUPIYHLIX KONOHH;
1— Konohwa (cTONG); 2— Ganka;

® C POOJTbHBIM apMHPOBAHHEM, KOTIA apMaTypHBIE CTEPKHH JIHa-
METPOM HE MEHee 12 Mm TIPOXOIAT B BEPTUKAIBHBIX LIBaX Ha BCIO
BBICOTY cTOJI6a (KaK B XeJie306eTOHHBIX KOJIOHHaX). B coBpeMeHHOM
CTPOMTESTLCTBE TaKO# CTI0CO6 apMHPOBAHKS MPAKTHYECKHU He NpUMe-
HsieTcsl.

KaK ¥ KOJIOHHBI, BHITIOJIHEHHbIE M3 IPYTHX MaTePHATIOB, KHPITHY-
Hble CTOJIGBI MOTYT GBITh LIeHTPATBHO-CXATHIMU M BHELIEHTPEHHO CXa-
ThIMU. CTONGE! MOTYT BHITONTHSATECS KaK M3 KMPINHYA, TaK ¥ M3 KaMHs
TpaBUITBHOM (hOPMEI (IPUPOIHOTO WM MCKYCCTBEHHOrO). B naHHOM
Kypce B NabHERIIEM PacCMaTPUBAIOTCS TOJILKO KHPITUYHBIE CTONGHI.



 [image: image4.png]5.5.2. OcobeHHocTM paboTbi KMPNUYHLIX CTONGOB
nop Harpy3Koit u NPeAnoCLIKM Ans pacyera

B KMPNUYHBIX CTO/IGaX OCHOBHOI NPUYMHOMN Pa3pyILIEHHs! SIBNSETCS
nosiRieHYe BEPTHKATBHBIX TPeLMH. Besienctsue 60bLieii nacTHYHOC-
TH PACTBOPA, YeM KHPIIHYa, B PACTBOPE BO3HUKAIOT PACTATHBAIOLLIHE YCH-
s, KOTOpBIE U TPMBOJSIT K NOSIBNEHHIO TPELUMH — CHavasla 1o BepTH-
KaTBHBIM 1IIBaM, a 3aTeM M N0 KUpnuuy (puc. 5.27). B 3akmounTensHOi




[image: image5.png]CTaMH CTOJIO KaK OBl paC'ICHSETCS Ha OTAC/IBHBIC «MAJIBIC» CTOJOBI, KO-
Topble paspylatoTes GhicTpee BelenCTBHE HX Gonbiuei ruékocty. Ipu
3TOM HaJI0 IOMHHTB, UTO KMPITHY (KAMEHB) B KITAZIKE HCTTHITHIBACT CIIOX-
'HOE HaNPSDKEHHOE COCTOSIHHE — CXATHE, M3rHG ¥ PaCTSDKEHMHE, YTO NpPH-
BOIMT 3a4aCTyIO K GoJiee paHHEMY pa3pylIeHHIO €10 B KIIAIKE, YeM B Jla-
60paTOpHBIX YCJIOBUSIX NIPU MCTIBITAHMM Ha T€ Xe BUIBI nedopMarmit.
KameHHas k/iajika paboTaeT yrpyroriaCTH4Ho, IiacTHYeckue aeopma-
LM pa3BUBAIOTCS IOCTATOHO JIOJITO, YTO OCOGEHHO CKA3BIBACTCS Ha JJie-
MeHTaxX MaJIo¥ TOJIMHBI W YUHTHIBAETCS TPH pacueTe. YkasaHHasi CXeMa
paspylLeHHs! IPOMCXOIMT Ha (OHe noTepu obLLei yCTOHYHMBOCTH, KOTO-
pasi ¥ JIEXHT B OCHOBE Pacy€Ta KMPITHYHBIX CTONIGOB.

2) 6) B)
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PyC. 5.27. Cxema paspyweHit KMPIHOrO CTonGa:
a) HopmansHasi pabota cTonba, TpemH HeT;
6) nosBNEHME Ha%aNbHYX TPELLMH; ) PaspywieHe

Bimsinne pasnnanbiX (JAKTOPOB HA MPOYHOCTD KIATKH

Ha npouHoCTb K/IAIKM NPH CXaTHH BIMSIIOT MHOTHE (aKTOpBI:
TPOYHOCTb KAMHs1, pa3sMepBI KaMHsl, popMa KaMHsl, HaIMYKe MyCTOT
B KaMHe, NMpOYHOCTh pacTBOpa, NOABUXHOCTb pacTBOpa, KaueCTBO
KIaIIKH, CNoco6 MepeBsi3KH LIBOB, ClETUIEHHe PacTBOpa C KAMHEM,
CTeMNeHb 3aM0MHEHHs! BEPTHKATBHBIX LIBOB M JIp.



 [image: image6.png]Cmenenb eausnus Kaxc0oeo u3 gaxmopos:

a) MIPOYHOCTB KAMHSI MMEET pellialollee 3HaYEHNE JUTsl IPOYHOCTH
KJIaJIKH, 06BIYHO NPOYHOCTB KiIaaKu cocTarisie 40—50% ot npoyHo-
CTH KaMHsl, HO MOXET TIPH OTPe/esIeHHBIX YCIIOBUSIX (BUGPMPOBaHHast
KaMeHHas! KJIalKa, UCIoTb30BaHHe BRICOKMX MapOK pacTBopa) I0CTH-
ratb 70—100%; yBennueHue IPOYHOCTH MapKU KUpIHyYa B 2 pasa 1no-
BBILLAET NMPOYHOCTH KIankH B 1,5—1,7 pasa;




[image: image7.png]R— pacueTHOe CONPOTHRIICHHE CXATHIO KNalIKH, OTPEMIENIAEMOE N0
Tabn. 2.10;

m, — KOa(hGUIMEHT, YIUTHIBAIOLINIA BITMSHUE TIACTHYECKHX nedhop-
Malii KIAIKy NPH BO3NEHCTBUM JUTMTENBHOM HAIPY3KH, ONPE/eNseTCst
110 popmyne (5.18). TIpu h> 30 cM, rie h — pa3Mep MeHblieit CTOPOHBI
CeueHMs! KOJIOHHBI (U151 KOJIOHH NPSIMOYTOJIBHOTO CEYEHHsi), WIIH TPH
28,7 cM (151 KOJIOHH JIpyroro ceyeHHst) koabduimeHT m,= 1. Vuntei-
Bast, YTO HeCylMe CTONGbI, KaK NPaBUJIO, UMEIOT pa3MepHI CcedeHust GOMTb-
e 30 cM, m, B pacueTax yallle BCero NnpuHHUMAeTCsl paBHBIM 1;



[image: image8.png]©0) pasMepbl KaMHs1: C YBEJIMYEHUEM pa3sMEPOB KaMHS YBEJIMYMBacT-
€St IPOYHOCTB KINAIKH (TaK KaK YMEHBILIAETCS KOJTMYECTBO TOPHIOHTATb-
HBIX LIIBOB, 3 TAKXKE BbICOTA KAMHs1 BEJIET K YBEJTMUEHMIO €10 COMNpOTHB-
nenust u3ruby u cpesy). Tak, KilaiKa, BHINOJTHEHHAsH U3 KepaMHYeCKHX
KaMHeit BBICOTO# 19 cM, Mpy NMpOYMX paBHBIX YCJIOBMSIX NPOYHEE B
1,4 pasa, 4eM KJIalKa, BBINIONTHEHHAs! U3 OTMHAPHOTO KMPITHYa;

B) (hopMa KaMHs: IPOYHOCTb KJIAIKM U3 KaMHeil NpaBWIbHOM
GopMBl BBILIE, YeM W3 HenpaBwibHOM. Kianka u3 psaHoro Gyra
‘M1000—900 Ha pacteope M100 coctaBisier 5—8% OT MPOYHOCTH KA~
KM U3 KaMHsI IPaBUIIbHO# (hOpMBI;

T) NPOYHOCTH PACTBOPA: C yBEJIMUEHHEM NPOYHOCTH PacTBOPa pac-
TeT NPOYHOCTH KJIANKH, OCOGEHHO PE3KO NPH N3MEHEHUH MapKH pa-
creopa ot 0 o 25, a 3aTem Gosee cnabo;

) Ka4eCTBO KJIa[K1: BUGpMpOBaHHas kianka B 1,7—2 pasa npoy-
Hee KJIaJIKM CpeaHero KauecTsa. Kianka, BHINONHEHHAs! BBICOKOKBa-
MULMPOBAHHEIM KaMEeHIMKOM, B 1,6—1,7 pa3a npouHee, YeM BbI-
TONHEHHAs! HeKBATM(HIMPOBAHHBIM KAMEHILMKOM;

€) TIOIBUXHOCTB paCTBOPA: KaMeHHas! KJTaJIKa Ha XECTKHX PacTBO-
pax IOJTy4aeTCsi MeHee NPOYHOIA, YeM Ha IUTaCTHYHBIX. Pa3Gpoc npoy-
HocTH 110 14%;

X) TepeBs3Ka IBOB: YMEHBILIEHHE KOJIMYECTBA IEPEBA3OHBIX Psi-
0B B 1,5 pa3sa BbI3BIBAET MOHMXeHHE TNPOYHOCTH Kianky Ha 10%,
0COBGEHHO NMOHMXAETCs IPOYHOCTH KJIAIKH NMPH TEPEBS3KE PEXE, YEM
yepes 5 psiIoB;

3) TOJIHOE 3aIONIHEHNE BEPTHKATHHBIX LIBOB YBETHUMBACT NPOY-
HOCTB KJTaIKH 210 8%.

5.5.3. PacueT UeHTpanbHO-
HeapMupOBaHHO! Knaaku

aThiX cTonGos us

Ba3sopast pacueTHast hopMyra (5.2) st LeHTPATBHO~CXATBIX KaMEH-
HBIX CTONGOB NPMHUMAET BUIT

N< moRA, (5.17)

rae N — pacyeTHast pONOJbHast CHa;




[image: image9.png]mg=1-nN/N, (5.18)

e N — Ko3b}ULMEHT, 3aBUCALLMNIT OT THGKOCTH 3JIEMEHTA M BHIA
KaMeHHOI KJaIK¥, NPUHMMaeMBblit 1o Tabi1. 5.8;

N, — pacyeTHasi IpOLOJTBHAS CHJIA OT ITHTEIIBHO JIEVICTBYIOLIIEH Ha-
TPY3KH;

N.— pacueTHas NpoJiO/bHas CHIIA OT BCEl HATPY3KH;

‘A — TUIOIAE NONEPEeYHOro CeveHHs CToGa;

@ — K03 OHILIMEHT IPOJOITBHOIO H3IWGa, ONPENENSETCs B 3aBUCHMOC-
TH OT & U A, 110 Tabun. 5.8, Imie o — ynpyrasi XapakTepuCTHKa KJIAIKH,
onpenenisieMas no Tabu. 5.7.

Tabnwya 5.7
Ta6nuua 15 CHun 11-22-81

Ynpyras xapakrepucTuka o

Ne Knaaxa

n/n MapKa pacteopa | NIpouHoCTL pacTaopa
25-200[ 10 | 4 | 0,2 °

1 [iskepamimieckux kamen 1200|1000 750 | 500 350

2 U3 kupnua rauHaHoro nnac- - 1000 500 350 200

TUMECKORO NPECCOBaHMA NOMHO-
Tenorounycrorenoro, us nyc-
TOTENIbIX CUNMKATHBIX KaMHel,
13 KAMHEiH, UrOTOBNEHHBIX U3
GeToHa Ha NOpUCTBIX 3anon-
HUTENsX U NOPUSOBAHHOIO, U3
| Nerkux NpUPOAHLIX KaMHel

3 |13 kupnuua cunukartHoro non-| 750 | 500 | 350
HoTenorou nycrorenoro

350 200
4 |Us kwprua rumsHoro nony-| 500 | 500 | 350 | 350 200
cyxoro npeccosatus nonkoTe-
| norounycrorenoro
s — THBKOCTB cTONI6a, onpenesnseMas o GopMyse

M=h/h, (5.19)




 [image: image10.png]rae l,— pacyerHasi JuiMHa cton6a; i — MeHbLIasi CTOPOHa CeYeHUs
KOJIOHHBI (JUTS1 KOJIOHH HETPSIMOYTOJILHOTO CEYEHHsI THGKOCTB onpe-
nensiercst o dopmyse (5.3) A, = ly/i depes pagryc MHEPLMK CEeYeHMs
KOJIOHHHI i).

PacueTHEIE BHICOTHI CTEH U CTOJIGOB fy, HA3HAYAIOTCS B 3aBUCHMO-
CTH OT YCJIOBMii MX ONMPaHMsl Ha TOPU3OHTATEHBIE OTIOPHI (6anku,
TUITATHI):




[image: image11.png]a) NpH HEMOABMXHBIX LIAPHUPHBIX onopax k= H.(puc. 5.28, a);

©) npH yNpyToii BepXHeii Orope 1 XeCTKOM 3aIEMIEHHH B HHX-
Helif ornope [UIst OHONPOJIETHBIX 3naHwit k= 1,5 H, mist MHOTONpOJNeT-
HBIX 31aHuit L= 1,25H (puc. 5.28, 6);

) B

%

Puc. 5.26. PacueTHbIe CxeMbl INEMEHTOB:
) WAPHUDHO ONEPTLIX Ha HENOZBUXHEIE ONOPHI;
6) 3aLIEMAEHHBIX BHU3Y. 1 UMEIOLIMX BEDXHIO YTDYTYIO OMOPY;
8) cB060AHO CTOALMX

B) JU1s1 CBOGOIHO CTOSIILMX KOHCTPYKLWiA J, = 2H (puc. 5.28, 6);

T) [7151 KOHCTPYKIIMI ¢ YaCTMYHO 3a1eM/IEHHBIMU ONIOPHBIMU Ce-
YEHUSIMM — C yueToM (HaKTHIecKoit CTeneHH 3alneMIeHHs], HO He Me-
Hee ly=0,8H, rne H— paccTosiHie MeX.Iy NepeKpHITHSIMK WK Ipy-
TMMM TOPM3OHTAILHBIMU ONOPaMM, TIPH XeJ1e306eTOHHBIX TOPHU30H-
TAJIBHBIX ONIOPaX PAaCCTOSIHUE MEXIY HUMM B CBETY. TIpH XKeCTKHX
onopax 1 3a/eJIKe XeJle306eTOHHBIX NEPeKPHITHH, ONTMPaeMBIX Ha CTe-
HBI 110 YeTHIPEM CTOPOHaM, k= 0,8 H.

Kax u juisi moGBIX KOJIOHH, Ha OCHOBaHNH dhopMyitst (5.17) MoryT
GBITH pellieHH [Ba THMNA 3a1a4: NonGop pasMepoB cedeHHst cTonGa
(Tt 1) ¥ npoBepKa Hecy1el criocobHocTH (Tun 2).




[image: image12.png]Tabnuua 5.8

Bnavenns xoSbGULUEHTOR 1| U §
(Vseneyerve wa Tabn. 18, 20 CHuI II-22-81)

Kosdduumentn KoaddMUMENT ¢ NP yNpyrux
ANf HeapMUPOBAHHO# XapaKTepuCTUKax Knasxun
xnanxm
3 KepamuuecKoro

(a=1000( =750 | a=500 | c=350

0,98 0,95 091 0,88
0,92 0,90 0,85 0,80
0,88 0,84 0,79 0,72
0,84 0,79 0,72 0,64
0,79 0,73 0,66 0,57
0,74 0,68 0,59 0,50
0,70 0,63 0,53 0,45
0,65 0,58 0,48 0,40
0,61 0,53 0,43 0,35
0,56 0,49 0,39 0,32
0,52 0,45 0,36 0,29
0,45 0.39 0,32 0,27

Kupnuya u kamned

‘O6umii nopsnok pacyera. OnpenesieHne Pa3MepoB CeeHHs KHPIHY-
HOro cTo/16a (THn 1) (UEHTPATLHO-CHKATOr0, HeAPMHPOBAHHOIO)

1. OnpezensiioT HarPy3Ky Ha KMPIHMYHBIA cTon6 (B NpocTeimmx
3a/1ayax OHa MOXeT GbITh 3a5aHa).

2. YcTaHaRMBaloT (€CJIM OHA HE 3a/1aHa) PAacyeTHYIO CxeMy cToba.

3. 3azalorcst CreyIOIMMHU NapaMeTpaMu:

a) HaUMeHOBaHNMEM M MAapKOii KPIiYa, OGBIYHO MapKa KMpNHYa
npuHuMaercs or M50 no M150;

6) HavMeHOBaHWEM M MapKOit pacTBOpa, 06BIYHO MapKH pacTBOpa
npyHuMaiores ot M25 o M75.

4. Tlo Ta611. 2.10 HaXomAT pacyeTHOE CONPOTUBRIIEHHE CXATHIO KIall-
xu R

5. OnpenensoT ypyTyio XapaKTepHCTHKY KIIAIKHM o (CM. Tabi. 5.7).

6. TpeBapyTeNHO PUHUMALOT 3HaYeHHe KoadduimenTa ¢ = 0,8—0,9
M, NIpETIoNarasi, YTO pasMephbl CeyeHust GynyT Gobiie 30 CM, IpUHK-
MaIOT 3HaueHHne KoabduumenTa m,= 1.

7. Tomm3ysick dopMynoii (5.17), onpenensior TpebyeMyto TIowmans
ceuenmst (cM?):

-l
meR

8. HasHauyaloT pa3Mephl ceyeHHst CToN6a, IpH 3TOM ClledyeT yuu-
THIBATh Pa3Mepbl KPNKYeili (KaMHeit); ceyeHne KOJOHH U3 KMpITHya




[image: image13.png]nipHHAMaloT He MeHee 380 % 380 Mm 1 nasiee, noGarsisist o 130 MM (-
puHa kuprnuya 120 MM +10 MM 1ioB).

9. TIpoBepsIIOT NPHHSTOE CeYEHHE:

a) onpenensioT Ko3hGHMEHT .. OBGBIHO KOJIOHHBI HMEIOT MEHb~
1umit pasMep ceyeHusi Gorbiue 30 cM, Tora Ko3bULMEHT m, = 1. Bme-
CTe ¢ TeM NPH NPOEKTHPOBAHHH BOIMOXHBI CITyuaH, KOTa MEHBIIHii
pasMep ceyeHust MeHee 30 CM WM paavyc HHEPLMH JUISl AIEMEHTOB
HEMNPSIMOYTOJILHOTO CeyeHHsi MeHblle 8,5 cM, Torma HeobXomMMo
onpenensTh 3HaYeHne KoabduimeHTa no opmyse (5.18)

my=1-n (N/N);

6) onpenensiior THOKOCTE A, = /h; (A= ly/i) v 110 Ta611. 5.8 onpe-
nenstioT KoagdHLUMEHT NPOXOJBHOrO U3ruba ¢;

B) ONPE/IEISIIOT IJIOLLAIb IPHHSITOTO CEYeHHs CTONGa; B CITyyae eClu
NpHHSATOE ceveHUe cTonGa Merbiie 0,3 M2, pacyeTHOE CONMPOTHBIIEHHE
HEOOXOIMMO YMHOXaTh Ha Ko3(dHuMeHT ycoBusi pabotst v, =0,8
(cm. m. 3.11 CHwlT I1-22-81).

10. TpoBepsIIOT HECYLLYI0 CITOCOGHOCTh KOJIOHHBI M3 YCJIOBHSI
(5.17)

N<moRA.

Ecym ycrioue yioBJIETBOPEHO, TO pacyeT 3aKOHYEH, eCIH HeT, TO
M3MEHSTIOT MapKH KMPITHYa, PACTBOPA WM YBEJTHUHBAIOT PasMEPBI KO-
JIOHHBI C Y4ETOM Pa3MepOB KHPITHYa (KaMHst) M pacyeT NOBTOPSIOT 110
TeX 110, 1MoKa He GyIeT YIOBNETBOPEHO YCIIOBUE.

B cymHocTH, nposepKa NpUHATOro ceueHus (nn. 9, 10 nopsiika
pacyeTa) ¥ sIBJISIETCS IPOBEPKO# HECY1Leil ciocoGHOCTH (3a1a4a 2-ro
THMa).

5.5.4. Hexoropsie Nnpasuna KOHCTPYUPOBaHUA
HeapMupoBaHHLIX cTonGos

1. Pa3mephi NONEPEYHOro cedeHHsi KOIOHH TIPUHHMAIOT C YYeTOM
pasmepos kuprya. O6ergHO He MeHee 380% 380 mm (1,5 kuprya x
x 1,5 kupnnya) u nanee 510x 510 mm (2x2), 640x640 (2,5x2,5) uT.0.

2. Ha BEpXHIOI0 YaCTh KUPITMYHOI KOJIOHHBI MOTYT YKJIAIbIBATHCS
Ke1e306eTOHHBIE TOIYIIKH, KOTOPHIE CIIOCOBCTBYIOT pacripesieNieHHIo
HanpspKeHMi OT GaIOK Mo KUPITMYHOIA Kiaznke. FIX MOXHO NPUHMMATh
6e3 pacyeTa TonumHOM 14—22 cM.

3. B HIDKHe#H YacTH, MEXTY KUPITUYHO# KJIAIKo# 1 (yHIaMEHTOM,
BBITOJNHSETCS THIPOM3OISIIIHSL.




[image: image14.png]5.5.5. PacueT LeHTPanbHo-CXaTbiX KOMOHH,
apMMPOBaHHLIX NPY NOMOLLM CETOK (CeT4yaToe
apmupoBaHve)

KOJIOHHBI ¢ ceTYaThIM apMupoBaHyeM (puc. 5.29) NpuUMeHsIoT B
CJlyyae, eCliv IPOMIOJILHOE YCHIHE, NPHUXOMIAIIEECs] Ha KOJIOHHY, 3Ha-
4HMTENILHOE M IIPUHSATAS! TUIOMIAMb CEYEHUs! KOJIOHHBI C HUM HE CTIpaB-
nisietest. TIo KOHCTPYKTHBHBIM WJIH apXMTEKTYPHBIM COOOpaXeHHsaM
YBEJIMUMBATH ILIOMANL CedeHHs! KOTIOHHBI HEXEJIaTENBHO, a yBesye-
HMe MapOK KMPITHYa U PACTBOPA TAKXKE OFPaHHYEHO BO3MOXHOCTSMU
nponssoncTea. CliefyeT HMETh B BHLY, YTO NPOU3BOMMTENEHOCTH Tpy/ia
TIPM apMMPOBAHMH KOJIOHH CHUXAeTCs.

Pyc. 5.29. [10nepeyHO (CETYATOR) BPMUDOBAHHE KAMEHHBIX KOHCTDYKLIMIT:
1— apmaTypHas ceTxa; 2 — BbiNYCKM aPMATYPHO# CETKYM A1 KOHTDONS €6
YKNaZKW; C — pasMep SHEViKN APMETYDHON CETKW; S — LLAI BDMATYDHBIX CETOK.

Pacyer 37IeMEHTOB € CETYaTBIM apMHPOBaHHEM IPH LIEHTPAJILHOM
CXaTHH NPOU3BOISAT 110 opmyrie:

N < moRyA, (5.20)

e N— pacueTHasi IPOJIOJIbHAsI CHIa;

Ry — pacyeTHOe CONPOTHRIIEHHE NP LEHTPAIBHOM CXAaTHH, OIpe-
JIeNIsieMoe JUISt apMUPOBAHHOM KJIaKi M3 KMPITMYa BCEX BUIOB M Ke-
PaMUYeCKHX KaMHe#i CO LIEJIEBUIHBIMU BEPTHKAILHBIMHU MYCTOTaMH
1o ¢opmyse




[image: image15.png]2
R*=R+—l%, (5.21)

Ry <2R,

e R— pacyeTHoe CONpOTHBIIEHHE CXATHIO HeAPMUPOBAHHO# KIAKH;

R, — pacyeTHOE CONIPOTHBIICHHE apMaTyphl, JUIsi apMaTyphl KJlacca
Bp-I npuHuMaercsi ¢ K03 GULMEHTOM YCIOBHil paboThl v, = 0,6
(a6sn. 13 CHuIT 11-22-81);

L — NPOLIEHT apMUPOBAHH TIO OGBEMY, IUIsi CETOK C KBAIPATHBI-
MU siyeitkaMu M3 apMaTyphl TUIOIAABIO CeYeHUs A, C pasMepoM
SI4EHKH ¢ TIPU PACCTOSHUM MEXITY CETKaMH 110 BHICOTe S onpenesnsi-
ercsi o popmysie

24,
=100, .22

TIpoLEHT apMUPOBAHMS KITAJIKU C CETYaTOl apMaTypoii NPH LIEHT-
PIBHOM CXAaTHH He JIOJDKEH MPEBHILIATH ONPENESIEHHOTO 110 hopMyrie

p=50%zo,1%; (5.23)

', — KOXHILIMEHT, ONIpENENSieMBIi, KAK H B PACYETE LIEHTPA/LHO-CXa-
TOro 3/leMeHTa Ge3 apMupoBaHust, 1o dopmye (5.18) m,= 1 ~n(N,/N), ipn
h230cmm=1;

@ — KoapHIEHT NPOIOTBEHOTO M3ruGa, onpenensieMslii (CM. Tabr. 5.8)
110 THGKOCTH A, (M1 A,), TIpH YTIPYTOi XapaKTepyCTHKE KIIAIKH C CeT-
4aTBIM aPMUPOBAHHEM Oty YTIPYTYIO XapaKTePHCTHKY KIIaIKH C CeT-
4aTHIM apMUPOBAHHEM CJiellyeT HaXOMAT 110 hopMyie

L =a,.i, (5.24)

St

rae R, — BpeMeHHOe CONPOTHBIIEHHE (CpeiHMit TIpeliest IPOYHOCTH)
CXaTHIO KIIAIKM, OTIpefiesisieMoe 110 dhopmysie

R,=kR, (.25

e k — xoadduLmeHT, PUHUMaeMBblii 1o Tabi. 5.9;




[image: image16.png]Tabnmua 5.9
TaGnwua 14 CHul N1-22-81

Bun Knanxm Kosduumentk
1. 1A3 KMPNM4a W KaMHE# BCEX BAAOB, 13 KPYNHBIX G7IOKOB, 2,0
pBatoro GyTa u GyTo6eToHa, KuprHHas BAGPUPOBaHHAR
2. /A3 KpYNHBIX U MENKWX G/IOKOB 13 SHEUCTHX GETOHOB 2,25

R,, — BpeMeHHOE conpoTHBIieHHe (CPEHUIA Tpesiesi IPOYHOCTH)
CXaTuio apMUPOBAHHOI KJIaIKH U3 KMPITHYa WM KaMHe#t IPU BhICO-
Te psiza He Gonee 150 MM; JUIst KNIAZIKM C CETYaTOl apMaTypoii onpe-
nexnsiercsi o GhopmyJie

—kr+ 2Relt
Roy =kR+ ek, (5.26)
e R, — HOpMaTHBHOE CONPOTURJIEHHE apMATYPhI, B ApMUPOBAHHOMN
KJIAlIKe NPMHUMaeMble 1S apMaTypel Kiacca Bp-I ¢ koadduimenTom
ycnopusi pabotsi 0,6 (cM. 1. 3.20 CHulT I1-22-81).
TlocTaHOBKa apMaTyphl B KOJIOHHY YMeHBIIAET YTIPYTYIO XapaKTe-
PPUCTHKY KITAIKH, YTO, B CBOIO OY€pe/Tb, CKa3BIBAETCS Ha BETMUMHE KO-
3 dULIMEHTa IPOLOBHOTO M3rHMba.

OGumii NOPAIOK PacyeTa NeHTPANLHO-CHKATON KAMEHHOMH KOJIOHHbI C
CeTIATHIM APMHPOBAHHEM

B npaKTHKe BCTpeyaloTcsi Clie/lyIolLve THITbI 3a1a4:

1) nonGOp apMaTyPHBIX CETOK B KOJIOHHBI H3BECTHOTO CEYEHHS M €
TIPUHSATBIMM MaTepyaiaMu;

2) npoBepka Hecylileil CrIOCOGHOCTH UMEIOLLEHCsl apMUPOBAHHOIM
KOJIOHHBI.

TlonGop apMaTypHBIX CETOK

TIpousBozsT pacueT HeapMUPOBAHHON KOJIOHHEI, M €CJTU TI0CIie
ornpeziesyieHus ee Hecyllleit cnocobHocT D= mRA BHISICHSIETCS, YTO
nelicTBylonee ycunue N> @, To Hecyiuasi ciocoGHOCTB He obecrieye-
Ha. MOXHO yBeIMYMTB HECYILYIO CIIOCOBHOCTH KOJIOHHBI 3a CYET T0-
CTAaHOBKM CETYaToil apMatyphl:

1. TIpMHUMAaIOT KJIacC apMaTyphl CeToK (pekomeHayercsi Bp-1).
OnpeneIsioT pacueTHOE U HOPMATUBHOE CONIPOTHRIICHUS! aDMATYPHI C
ko3¢ duimenToM yciosust paboTsl Ry, ApMatypa kinacca Bp-I Bei-
nycKaeTcst iMaMeTpamu 3, 4, 5 MM U UMeeT pacyeTHOE COMPOTHRIEHHE
R =410 MITa 1 HOpMaTHBHOE conpoTvBieHHe R,, =490 MTTa (Tabu1. 2.8);
KkoapyimeHT yenosust pabots! vy, = 0,6.




[image: image17.png]2. HaxonsiT oTHoLIeHHe a = N/@; OTHOLIEHNE TTOKA3BIBAET, BO
CKOJTBKO Pa3 CIie/yeT YBETMYMTh PACYETHOE CONPOTHRIICHNE KAMEHHOM
KJTa/Ik¥, YTOOBI HecyLiasi CIOCOBHOCTb OKa3asach BHITIOHEHHOM. Yuu-
THIBAIOT, YTO YBEJIMYEHHE PACYETHOTO COMPOTURIEHNS BO3MOXHO HE
Gonee yeM B j1Ba pasa.

3. OnpenensioT TpebyeMOe PaCcYETHOE CONPOTHRIIEHHE APMUPOBAH-
HO¥t KNanky Ry, = Ra; MpUpaBHUBAIOT NOJTyYEHHOE 3HaYeHHUe K dop-
myre (5.21) ¥ nomyyaior

_R+2R_p
R,=R+ 100 =Ra;

M3 TOJYYEHHOTO COOTHOIIEHHST OTIPENENAIOT TpeGyeMbiii POLIEHT ap-
MHpoBaHus L (%):

_(R—R)-100,
TN

YCTaHaR/IMBAIOT NIPOLIEHT apMUPOBAHKS |1, €T0 3HAYCHHE MPHHIMaeT-
csi He MeHee 0,1%.

4. TIpMUHMMAIOT II1ar IMOCTAHOBKH apMaTyPHBIX CETOK 1S, CETKH MO-
TYT YCTaHABJIMBATLCA B KaXIOM DAY KKK WIK YePe3 HECKONIBKO
PAIOB (HO He GoJiee-ueM Yepes 5); ECIIN CETKM CTABSITCS B KAXKIOM Sty
8§=7,7 cM (1151 OIMHAPHOIO KMPINYa), eciiy Yepes [Ba psiia — yBe-
JIMYMBAEM LIAr BIBOE M T.0.

5. OnpeesnsiioT MoILAIb CeYEHHsT apMaTyPH Ay, N3 KOTOpOIi clieNia-
HB CeTKH: @3 — A, = 0,071 cM?; @4~ A, = 0,126 ey @5 — A, = 0,195 cr?
(cMm. IMpunoxenwe 3);

6. HaxonsT TpeGyemBlii LIar cTEpXHei B CETKax M3 ypaBHEHMs
(5.22)

oo LA100,
us

Ha3HAYaloT 1Iar cTepxHe# (war ¢, npuHuMaetcs ot 30 no 120 MM ¢
Tpajaumeii yepes 5 Mm);

TlpoBepka 110/106PARHOTO CESeHHs! KONIOHHBI C CETIATHIM APMHPOBAHHEM
7. VTO4HSIIOT NMPOLIEHT apMUPOBaHHsI, ToacTarssist B opmyy (5.22)

A
TIPMHSITHIE 3HAYEHHS 1LIAra CTEPXHE M 1Iara CETOK = 1,—: 100 n rpo-

BCPAIIOT ONPAHMYEHHS NIPOLIEHTA apMUPOBAHHSE: g = SOR/R; Wi, = 0,1%:




[image: image18.png]® €CJIM NPOLIEHT apMUPOBAHUST MEHBIIIE MUHUMA/IBHOTO, YBEJTHYW -
BaIOT KOMMYECTBO apMATYPhl 32 CHET YMEHBLICHHS! 1ara CTepXHeii B
‘apMaTrypHBIX CETKaXx, 1Iara roCTaHOBKH CETOK WM yBEIIMYEHUS 1Ma-
MeTpa apMarypel;

® eCITM NPOLIEHT apPMUPOBaHHsi GOJIBILE NPEENBHOTO, CIIEYET M3~
MEHHTDb Ce4EHHE KOJIOHHBI WJIM NPUHSITH 60Jiee MPOYHBIE MaTepUATTBl
JUTSl KAMEHHO#M KJIaJIKi M IIPOBECTH PacyeT 3aHOBO.

2R

8. YTOUHSIIOT BEJINYMHY PACYETHOTO conpoTurienmst Ry = R+——=. 100

9. HaxonsiT ynpyTylo XapakTepuCTHKY KJIaIKH NpU HATHYMH CET-
4aTOro apMUPOBAHMSL:

- gy =02

Rdw '
TJIE 0. — YTIpyTast XapaKTepHCTHKa HEApMUPOBAHHOM KJIaZKH,
R=kR; R, =kR+2Rett 2"'-'“

10. Onpezensior Koadxb1LIEHT NPOIONBEHOTO M3rHGa ¢ (cM. Tabn. 5.8),
TIPY ONpezieIeHUH ) BMECTO YIPYTO¥ XapaKTEPUCTHKHM 0. PUHNMAIOT Oty
11. TIpoBEPSTIOT HECY1IIYIO COCOGHOCTH apMUPOBAHHOM K/TAIKU:

N< moRA.

Eciu Hecymast ciocoGHOCTb He ofecnieyeHa, yBeTMINBAIOT HACK-
IIeHKe cToy6a apMaTypo#i U NIOBTOPSIIOT pacyeT.

3anaym TMNa 2 CBOLSITCS K MPOBEPKE NONO6PAHHOTO CEYEHUS! KO-
JIOHHBI, cM. Tun 1 3anay nn. 7—11.

5.5.6. HexkoTopbie npaBuna KOHCTPYUPOBaHUS KUPTNUYHBIX
(kamMeHHbIX) CTONGOB € ceTyaTbiM apMUPOBaHUEM

1. KosmuecTBo ceTyatoii apmMatyphl (IIPOLIEHT apMUPOBaHKsi) 0T~
KHO COCTaBJISITh He MeHee 0,1% M He NpeBBILIATh OMNpeeIEHHOrO 10
Gbopmyre (5.23).

2. luameTp ceTyaToii apmMaTyphbl OOBIMHO Ha3HayaeTcs 3, 4, 5 MM.

3. PaccTostHHe MeXITy CTEpXHSIMU CETKH JIOJKHO GHITh He Gonee
12 cm u He MeHee 3 cM.

4. Matepmatsl JUisi KAPITMYHOM KJIAIKH:




[image: image19.png]' MapKa KHpIIM4a, KaK IpaBuIo, He MeHee M50;

@ MapKa pacTBopa He Hike M50;

 KJIacc apMaTyphl, Kak npasuio, Bp-1.

5. I1IBBI KJTAIKN IODKHB MMETD TOJIUMHY, TIPEBBILAIONIYIO TOJIIM-
HY CETKH HE MEHEE YeM Ha 4 MM.

6. ApMaTypHEIE CETKH CTaBsITCsl He GOIblie YeM Yepes MNsiTh PSoB
KMPITMYHO#M Knanku (40 cMm).

7. JInst NIpOBEPKM HAJINYMS apMATYPHBIX CETOK B KJIAIKE M KOHT-
POJIsi IPAaBUIIBHOCTH MX YKJTAIKH OHM JIOJDKHBI GbIT YJIOXEHBI Tak,
YTOGHI KOHLIBI CTEPXHEH BHICTYNanu Ha 3—10 MM 3a MOBEPXHOCTH
KITaIKH.

8. CeryaToe apmupoBanme 3)peKTHBHO TOJILKO NP TMOKOCTH
cTON6oB k/h < 15, npu GANBIIMX 3HAYEHUAX TMGKOCTH CETYATOE ap-
'MHUPOBaHHE INMPAKTUYECKU HE IMOBBILIACT IMPOYHOCTD KJIAJIKH.

5.5.7. BHELLeHTPEHHO CXaTbie CTONGbI.
MousiTHe o pacuere

BHELIEHTPEHHOE CXXaTHE XapaKTEPHO JUIsi KOJIOHH TIPOM3BOJICTBEH-
HBIX 3aHHi{, HAPYXHBIX HECYIIMX CTEH XWIBIX U OILIECTBEHHBIX 3113~
Huit. Ha Takie KOJIOHHBI (CTEHBT) KPOME NMPOIONIbHOM CHITBI IEHCTBY-
eT u3rubaionmii MoMeHT. Ec/it MOMEHT eHCTBYET B OIHO# TIIOCKO-
CTH, TO KOJIOHHBI PaCCYMTHIBAIOTCS B TIOCKOCTH ICHCTRHSI MOMEHTA
KaK BHELIEHTPEHHO CXaThI€, a B JIPYTO# MIOCKOCTH — KaK LEHTpallb-
Ho-cXaThie. KaMeHHBIe BHELIEHTPEHHO CXaThle KOJIOHHBI, KaK M LieH-
TPAJILHO-CXATHIE, MOTYT BHITOTHSATLCS §€3 apMMPOBAHHUs! WM C apMH-
POBaHUEM KAMEHHO# KITalKHu.

TIpy BHELIGHTPEHHOM CXXaTHH B KOJIOHHE BO3HUKAIOT HEpaBHOMEP-
HBIE CXMMAIOLLIME HAIPSDKEHHS], 3 IPU GOMBIINX MOMEHTaX MOTYT BO3-
HHUKaTh M PaCTATMBAIOIINE HanpspxeHusi. Pactsirnpatonime Hanpsxe-
HUs MOTYT NPHBOAMTD K OGPa3sOBAHMIO TPEUIMH B TOPH3OHTANILHBIX
1BaX KIAKH.

Onpeze/ieHHBIi ONBITHBIM TTyTeM XapaKTep pacripelie/ieHHsi Hanpsi-
KeHHii B CeYeHNH 3MIEMEHTa OTJIMYAETCS OT NIPMHSITON LISt pacyeTa
3Mops! HanpspkeHHit. HeTOYHOCTh pacyeTHO# 3MMIOPBI HAaNPSDKEHUI
YYHTHIBaeTCs yepe3 KO3I(PULIMEHT MOIHOTH 3MOPHI HATIPSDKEHUI ©.
Tlpu pacyeTax ycIOBHO IPUHMMAETCH, YTO HANPSDKEHMS! pacTIpenieisi-
10TCSl PABHOMEPHO 10 YaCTH TIOMIANH CEYEHHS KOTIOHHBI, B TO BPEMs!
KaK Ha CaMoM JIeNie HaNpsKeHUs! PaCTpeIeNsIioTCsl HepaBHOMEPHO
(pvc. 5.30).

Pacyer BHELIEHTPEHHO CXaThIX KOJIOHH BEJIETCS1 B COOTBETCTBUH C
nn. 4.7, 4.31 CHull I1-22-81 aHanormyHo pacyery BHELIEHTPEHHO
CXaTbIX cTeH (cM. naparpad 5.5.8). Ipi apMHUPOBaHNN BHELIEHTPEH-




[image: image20.png]HO CXATBIX KOJIOHH INPaBhJia KOHCTPYHPOBAHHST OCTAIOTCS TAKUMH Xe€,
KaK JUlst KOJIOHH C LICHTPATBHBIM apMUPOBAHHEM.
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PuC. 5.30. Briops! Hanpsxermit: a) GaKTeckue; 6) NpUHSTLIE U pACYETa;
1 — cxarasi S0Ha CeHeHws;; 2 — PaCTAHYTas 30HA CENeHUSI; 3 — TPeLUNHb!

5.5.8. Pacuer KMpNUYHBbIX CTEH 3AaHUIA C XXECTKOH
KOHCTPYKTUBHOIA CXEeMO

‘CTeHBI XWIBIX ¥ OBLLIECTBEHHBIX 30aHHI MOTYT GBITh LIEHTPAIBHO-
CXATHIMK M BHELICHTPEHHO CXATHIMH. B Ciyuae LieHTpanmbHOro cxa-
THSI PACYET CTCHBI BE/IETCS AHATIOTHYHO PACYCTY LIEHTPATBHO-CKATO-
TO CTOs16a, NPY 3TOM JUTST PACYeTa YCJIOBHO BHIpe3aeTcst 1 MeTp iMHB
CTEHBI.




[image: image21.png]HapyxHsle HecyLIHe CTEHB M BHYTPEHHHE C ONHOCTOPOHHE# Ha-
TPY3KO#f CYMTAIOTCS BHELIEHTPEHHO CXATBIMM, TaK KaK OTHOCTOPOH-
HsIsl HAFPY3KA OT NePEKPHITHIA IPMBOIMT K BOSHUKHOBEHHIO B CTCHE
M3rMbaloMx MOMEHTOB.
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Puc. 5.31. K pacyety npocTeria: a) y4acTok nnawa 3nahwsi C rpy3osoi
NOWAABIO: 8 — WNPMHE FPY30BO# NnOazM (DACCTORHIUE MEXAY CEPEAMHAMI
OKOHHBIX FIPOEMOB); ,, &, — LIMPHHa OKOHHBIX MPOEMOB; B — LMDUHA NOCTEHK;
t — TomumHa cTersi; 6) y4acTok ¢pacaga: H — BeICOTa 3Taxa; N, — paccTosHue
OF NAUTH! NEPEKDAITHS ZI0 BEPXa OKOHHOMD NpoeMa

Hau6onblyIo CKHUMAIONLYIO CHITY CTeHa BOCTIPHHHMAET Ha YPOBHE
TIEpPBOTO 3TaXa, MPH 3TOM CaMBIM c1aGBIM MECTOM SIBJISIETCST TpocTe-




[image: image22.png]HOK. B 31aHUsIX C XKeCTKO# KOHCTPYKTHBHOM cXeMO# (31aHusl, MMe-
I0IIIHE IOCTATOYHO YaCTO PACTIOIOXKEHHBIE NMOTIEpeYHBIE CTEHBI, Mpe-
TIATCTBYIOIIME CMEILIEHHIO CTEH OT BEPTUKAN; K HUM OTHOCSATCS XU~
JiB1e ¥ GOJNBLIMHCTBO IPAXIAHCKUX 3[aHMiA) P pacyeTe MPOCTEHKa
TPUHUMAETCS, YTO CTEHA 30aHMs! ILAPHUPHO OMMpaeTCsi Ha HecMella-
eMBble ONopbl — NepeKphITUsl. K paccunThIBaeMOMY CeUeHHIO CTEHBI
TNIPUK/IAIBIBACTCS BCSI BEPTHKAMbHAsT HAarpy3ka N (OT BCex BhiLlesiexa-
LMX 3TaXeil M OT COBCTBEHHOTO BeCa CTEHBI) M M3THGAIOLINIA MOMEHT
‘M, BO3HUKAIOLIHiA OT TIEPEKPBITHS, PACTIONIOKEHHOIO HETTOCPEICTBEH-
'HO HaJl pacCMaTpPUBAeMBbIM CEYEHHEM.

HarpysKa Ha MPOCTEHOK OT NepeKPHITHII COBUPAETCs C TPY30BOH
TUIOIIAMM A, LIMPMHO @, «BHIPE3aHHOM» 1O CepeaMHE OKOHHBIX MPO-
€eMOB, JUTMHO# //2, paBHO# nonoBKHe nposeta (puc. 5.31). Harpyska
OT COGCTBEHHOTO BeCa CTEHBI OTPE/ENSETCS OT BEPXa CTEHBI 10 pac-
YeTHOro ceyeHusi 1—1, a IMpHHa CTEHBI IPUHUMAETCS PABHOM M-
PMHe I'Py30BOii TUIOLAIM — a.

a) 6) 1-1
M, " i
P |
J;_”#

Srmiopa «M»

Puc. 5.32. K pacyeTy npocTerKa: &) paspes CTeHb! 1 PACHETHaS CXeMa;
6) pacueTHOE Ceverme MpOCTeHKa; M, — USrMGAIOLII MOMEHT, ReHCTEYIOMA
Ha NPOCTEHOK OT NEPEKPHITS, PACIONOXEHHOMO HEMOCPE/CTBEHHO HAZl CEYEHHEM
npocrenka

JUnst ynipolIieHHst pacyeTa PaspelieHo pacCMaTPHBATB CTEHY B TIpe-
JIeJIaX OJTHOTO 3TaXa KaK WapHHUPHO OTepTyIo GaKy Ha IBYX oriopax
C pacyeTHOI JUTMHOIA k), paBHOI BBICOTe 3Taxa H (CM. pacyeTHYIO cxe-
My, puc. 5.32).

Han6osee onacHBIM MECTOM B IIPOCTEHKE, KOTOPOE M HEOBXOMMMO
PACCUMTBIBATE, SIRJIACTCS CeUeHHe, PACTIONONKEHHOE 110 HH3Y TlepeMBlY-




[image: image23.png]KM, TAK KaK B 3TOM CeYeHMH KpOMe NPOJIONBHOM CHITBI eHCTBYeT U3-*
TU6aIOLMit MOMEHT M, KOTODBIi ONpefesisieTCst OT BO3NEHCTBUSI pe-
aKUMIA repeKpbITHst (pyC. 5.33), pacrioNoXeHHOTO HENIOCPEACTBEHHO
Hall paCCYMTHIBAEMBIM ceuyeHHeM 1—1.

Puc. 5.33. Harpy3ka OT NepeKpLITUs Ha CTeHY: t— TOMUMHA CTEHSI; C — A/MHa
ONMPaHUS NEePeKPLITUS Ha CTeHy

W3 prcyHKa 5.33 BUIHO, YTO faBieHHe OT NepeKPBITHSI Ha CTEHyY
TpUHUMAETCS AeHCTBYIONIMM HEPABHOMEPHO: 110 BHYTPEHHE# IpaHu
CTEeHbl MAKCUMAJIBHBIM M PABHBIM HYJTIO Y KOHLIA TUTMTbI NIEPEKPBITHS
(B CeueHHH TOJTyYaeTCst TPEYTONbHMK). TIpy TaKoM pacnipefiesieHui
JIaB/eHUS! paBHOIEHCTBYIOLIAs HANPSDKEHMI PIIPUKIIANBIBACTCS B LIEH-
Tpe TSKECTH TPeYTONbHUKA Ha pacCTostHUM (/2 — '/€) oT LeHTpa T~
KECTH CTeHBI. BesmunHa usruﬁalol.uem MOMCHTA OT 3TaXa Ha YypOBHE
HU3a NepeKPHITHS

1
M,=P(t/2-"/x),
a MOMEHT Ha YpOBHe HHM3a MePeMbIYKH (B paCYETHOM CeYEHHUH)

M(H-h)
-
B uesioM Ha pacueTHOe cedeHHe AeHCTBYIOT NponoibHasi cuiia N u

M3rubaloumit MOMeHT M WM, YTO paBHO3HAYHO, NPOIONIbHAS CHIIA
TIPUKJIAZBIBAETCS C IKCLEHTpUCHTETOM €= M/N (cM. puc. 5.32, 6).

M





[image: image24.png]Hecyasi criocoGHOCTb BHELIEHTPEHHO CKATHIX IEMEHTOB 6e3 no-
TepevHOro apMHpPOBaHHsl IIpOBepsieTCst No (opmyre

N< mgRA, (5.27)

1€ My — KO(MOULMEHT, YIUTHIBAIOLIMIA JUTMTEILHOCTD NPHIIOXKEHHST
HarpyskH, onpezensiercst o ¢opmyse (5.28)

N1
m=l-n(+=2), (5.28)

e 1 — Ko3(pdHLMEHT, 3aBUCSLINI OT rHOKOCTH 3/IeMEHTa U BHIa
KaMeHHO#M KJIaaKH, PHHUMaeMBIii 110 TabJ1. 5.8;

N, — pacyeTHas NIpoJIO/bHAS CHJIA OT [UTMTENTBHO NeHCTBYIOwIEH Ha-
TPY3KH; .

N — pacyeTHasi POLONbHAS CHJIA OT Beeii HArpy3KH;

€4 — IKCUEHTPUCHTET OT JICHCTBHS JUIMTENIBHBIX HATPy30K;

h— cTopoHa ceyeHus B IJIOCKOCTH AeiCTBHST M3rMGAIOIIEro MOMEH-
Ta. [pu k> 30 cMm v i > 8,7 cM (roe b, § — COOTBETCTBEHHO CTOPOHA
CEYCHUs U PANUYC MHEPLIMM CEYEHHSI I/IEMEHTA B HATIPaBJIEHUH ek~
CTBHSi M3THGAIOLIETO MOMEHTa); KOI(pHLIMEHT m, crieflyeT NPUHUMATD
PaBHBIM EIMHHMLIE;

— K03(pULIHEHT NPOONBHOTO M3rHba, orpeieNsieMsli 1o hopMyrie

=(9+9)/2, (5.29)

TIpM 3TOM ) ONpeAENSAETCS 110 TabJ1. 5.8 B 3aBUCHMOCTH OT TMGKOCTH
Ay = l/h v yNpyTOii XapaKTEPUCTHKH KNIAIKH C; @, OTIPEENIAETCS aHa-
JIOTHYHO ¢, HO I10 3HAYEHUIO THEKOCTH

M= Hih, (5.30)

e b= h-2e;
R— PpacyeTHOE CONPOTHUBIICHUE KaMeHHOM KJIAIKH,
A, — nowank cXaroi yactu cedeHust, A= A(1 - 2ey);
© — Ko3(bpHLMEHT, onpexensieMbrii o Tabn. 19 CHull 11-22-81,
LUIsI CTEHBI IPSIMOYTOJIBHOTO ceyeHust (CM. puc. 5.32, 6):

&
=1+-"<1,45.
=1+ T

Pacyet cTeHbI 06BIYHO 3aKITIOYAETCsT B IPOBEPKE HECYLIEH crioco6-
HOCTH TPOCTEHKA, TaK KAK KOHCTPYKLMS M TOJIUIMHA CTEHBI HA3HAYa-




[image: image25.png]10TCST HCXOJISt M3 TETIOTEXHUYECKUX M KOHCTPYKTHBHBIX TPeGOBa-
HMii. B ciyyae eciii Ha KaKo#i-TO BBICOTE CTEHa M3MEHSIET CBOIO TOJ-
1MHY, CIieMlyeT TaKXe TPOBEPATS €€ HECYIIYIO CIOCOGHOCTD M B Mec-
Te U3MEHEHHS TOJILLIMHBL.

5.5.9. KameHHan Knapka, BbINONHAEMan B 3MMHee Bpema

KameHHble ¥ apMOKaMeHHble KOHCTPYKLMH 31aHUH M COOPYXeHHi
MOTYT BO3BOJMTECS TIPH OTPHLIATEITBHBIX TeMTiepaTypax. BeironHe e
KMpl’IM‘I'HOﬁ KJIaJIKH B 3UMHee BpeMsl MOXET BECTUCh OJIHUM M3 pac-
CMOTPEHHBIX HMXe CrIoco6oB.

Cnocob eévinontenus Kamentoii KnaoKu Ha pacmeopax He Huxce M50
¢ xumuseckumu 0obaeKamu, KOTOpble TIO3BOJISIIOT PACTBOPY TBEPACTH
TIpH OTPHLIATENLHBIX TEMTIEpaTypaX. B KayecTBe XMMHUECKHX 106aBOK
yallle BCero MPUMEHSTIOT Kayuii yrekuessiii (noraur) K,CO, win HuT-
put Hatpust NaNO,. JIo6aBKM noTala WM HUTPUTa HATPHSI MOTYT CO-
CTaBJATh oT 5 10 15% Beca uementa. Iotam MoxeT oGecrieunsaTh
TBepfieHHe PpacTBopa 10 TeMriepaTypsl —30°C, HUTPUT HATPHS — [0
Temrnepatyphl —15°C. BO3MOXHO NPMMEHEHHE M APYTUX XMMHYECKUX
J106aBOK.

Xummnueckue 106aBKH He [I0JDKHBI BBI3bIBATH BPEIHBIX IOCIIEACTBHIA
B NIEPUOJI SKCIUTYATalMHM 30aHHi (pa3pyILeHHsi KAMEHHBIX KOHCTPYK-
1M, KOPPO3MH AHKEPOB, APMATYPHI, OBBILICHUS BIIAXHOCTH KIIAIKH
¥ 1.11.). [To3TOMy B KayecTBe IIpOTHBOMOPO3HO#M I06aBKH K pacTBO-
paM JUIsl 31aHHH, KOTOpBIE GyIyT 3KCIUTyaTMPOBATHCS TIPH TIOBBILIIEH-
HOIA BJIAXHOCTH BO3/lyXa (HanpuMep, npaycyHble, 6aHu), U IU1si BO3-
BENICHUS 3}]8"“17[, B KOTOPBIX IO YCJIOBUSIM 3KCIUTyaTallWKi BO3MOXHa
BBICOKas! TeMTiepaTypa (Bbilie 40°C), NONYCKaeTCst TONBKO HUTPUT Ha-
Tpusi. PacTBOpHI ¢ 106aBKaMH TOTAIA He JOMYCKAETCs IPUMEHSTD B
CTEHaX W3 CUJIMKATHOTO KMpIMYa MapKu Huxe 100 1 MOpo3ocToiKo-
CTbIO HUXe Mp3 25.

Cnoco6 3amopadxcueanus TIO3BONISIET BECTH KAMEHHYIO KJIanKy Ha
pacTBopax He Huxe M10 6e3 xumudeckux no6asok. ITpu 3ToM crio-
coGe pacTBOp 3aMep3acT, a 1ocJie OTTaMBaHUsi HAGUPAeT NPOYHOCTD.
Tlono6HBIM CIOcOGOM [OMYCKAETCS BO3BOIMTH KAMEHHBIE KOHCTPYK-
LMK, obNanalolMe JOCTATOYHOI MPOYHOCTHIO U YCTONYMBOCTHIO B
TIepHOJI OTTAHBAHHS PACTBOPA.

Cnocob 3amopaxcuearus, QonONHEHHYI 6PeMEHHbIM YCUNCHUEM KOH~
CmpyKyuil HUNCENEHCAUUX IMadkeii. YCUTICHHE KOHCTPYKLIME MOXeT
BBITIOJTHATHCSI HHBEHTAPHBIMU CTOMKaMH, 0GOMMAMY WITH BPEMECHHBI-
MM JIEpeBSIHHBIMH CTOMKaMH U3 6peBeH, 6pyca. YcuieHHne KOHCTPYK-
LM pasrpyXaeT X Ha NEPUO OTTAMBAHMUS PACTBOPA M CHUMAETCA
1ocsie Habopa pacTBOPOM HeOGXOMMUMOI IPOYHOCTH.




[image: image26.png]Cnocob 3amopaxcueanus, OONONHEHHbIEI UCKYCCMEEHHbIM 0Moapeea-
Huem. Mapka pacTBopa IpH 3TOM cTiocobe J0/KHa GBITh He Hike MS0.
HcKyccTBeHHOE OTOTpeBaHKe IIPOM3BOMTCS BHYTPH 3IaHMS 3a CYeT
TIOIHATHS TEMIIEPaTyphI BO3yXa cebitue +15°C. B pesynerare oTTan-
BaHMs PacTBOpa NPOMCXOINT ero TBepAeHKe. OTTaMBaHKHe MOXET Ipo-
VICXOIMTB He Ha BCIO ITyOHHY KaMEHHO#M KJAIKH, HO IOIDKHO obecrie-
YMBaTh IOCTHXEHHE PaCTBOPOM HeobXomuMoii npouHocTH. Crenyer
MMETh B BULY, YTO OTOTPEB HAPYXHBIX CTEH TIPOMCXOMMT C ONIHO CTO-
POHBI M OJHOCTOPOHHEE OTTaMBAHHME PACTBOPA MOXET HapylIMTh
YCTOIYMBOCTD 31aHHs1. TIPOYHOCTD pacTBOPA NOCIIC OTTAMBAHMUS IOy~
4aeTesl, KaK MPaBMIIo, MEHBIIE TIPOYHOCTH TEPBOHAYATIBHO B3SITOM
MapKH, a ie(hopMaTHBHOCTD Gojtblite. ITpOYHOCTb KHPIIYHOM KIaji-
KH T0JIY4aeTCs TeM HHXKe, YeM HIDKE TeMIIepaTypa, U KOTopoii OHa
BefeTcs.

OcoGeHHOCTH pacueTa KaMeHHOI KJIAIKH, BO3BOIMMOIi B 3HMHee BpeMs.

PacyeT KaMeHHO# KNaZK¥, BO3BOAMMO# B 3UMHEE BPEMSI, MPOBO-
IMTCS AHATIOTHYHO PacyeTaM KaMEHHOM KJIaIKH, BBITIOJTHSIEMOIH B JIET-
Hee BPEMS1, HO YUHTHIBAETCS| BOSMOXHOCT CHHXXEHHS IPOYHOCTH pa-
CTBOpA C HUXKETEepeYHCIEHHBIMU OCOBEHHOCTAMU.

JInst KaMEHHO# KJIAllKH, BHITIOJIHSIEMOM Ha pacTBOPax ¢ MPOTHBO-
'MOPO3HBIMM XMMHYECKUMH ﬂDﬁaBKaMH, pacyeTHbIC CONPOTUBJICHUS
NPHHUMAIOTCS PABHBIMH PACYETHBIM CONPOTHBIICHHUSIM JIeTHe# KIian-
K (Ta6o. 2.10), ecrm KaMeHHast KJIaKa BHITOJTHSIETCST IIPH TeMIlepa-
Type HapyXHoro Boziyxa no —15°C. Ilpu Gonee HU3KOI TeMniepaType
pacueTHble CONPOTHBIIEHNs! GepyTcst ¢ KoabduimenTom 0,9 (T.e. npoy-
HOCTb pacTBOpa MoHMXaeTcst Ha 10%).

B ciiyyae BHINOJIHEHHS KAMEHHO# KJIAIKH CIIOCOGOM 3aMOPaXMBa-
Husl 6e3 MPOTHBOMOPO3HBIX 10GABOK INMPOYHOCTH PacTBopa rocie
OTTaWBaHHS1 Y TIOC/IE/TYIOLLIETO TBEPIEHHS IIPMHHMAETCS C MOHMKAIOLLIM-
MH Koa(pHULIMEHTAMH: JUTs1 KUPITUYHOM M KaMeHHO#M K/IaZIKH IpH Cpefi-
HECYTOYHO TEMTIEPATYPE Hapy>XHOTO BO3/yXa, P KOTOPO#i BHITIONHS~
niack knazika, 10 —15°C — 0,9 u no -30°C — 0,8. B MOMeHT oTTauBaHus1
TIPOYHOCTB pacTBopa npuHkMaercst 0,2 MITa py pacTBope, BBINONHEH-
'HOM Ha TNopIaHLIeMEHTe, U TOJILMHE CTEH U cToNGoB 38 cM M Gortee.
TIpOYHOCTB PacTBOpa CYMTAETCS] PABHOM HYJTIO MPH PaCTBOPE, BHITION-
'HEHHOM Ha LILIaKOTNOpPIaHALIEMEHTE M NYLILOJIAHOBOM LIEMEHTE, He-
3aBHCHMO OT TOJILIMHBI CTEH H CTOJIG0B, a TAKXKE ITPH PACTBOpPE Ha T0p-
‘TNaHAUEMEHTE, €CJIN TONUHHA CTEH U cTon6oB MeHee 38 cM.

Hecyast criocoGHOCTb KaMEHHOI KJIaiKH, BBIMOJTHEHHOM CIoco-
60M 3aMOPaXHBAHMHSI, IOJDKHA PACCUNTLIBATECS VTS IBYX CTafHii TO-
TOBHOCTH 3MIaHMS: CTAIMH SKCILTYATaLMM M CTAIMHK OTTAHBAHMSI, TAK
KaK B MOMEHT OTTAMBAHHS IIPU PE3KOM CHHXEHMU NPOYHOCTH PacTBo-




[image: image27.png]Pa KOHCTPYKLHSI MOXET MCIBITBIBATh HArpy3kKu, NMpeBHILLAOLIHE ee
TPOYHOCTB. DTO U NPHBOIMUT K HEOGXOIMMOCTH TMPOM3BOAMTS IOTION-~
HMTEJIbHBII pacyeT, NP1 KOTOPOM YYUTBIBAIOTCS HATPY3KH, NEHCTBY-
I0LIME B ITOT MOMEHT Ha KAMEHHYIO KJIaZIKy, M IIPOYHOCTH PACTBOpa B
CTazyy oTTauBaHus. B pacyetax MOTIONHHTEITBHO I0KHBI YUUTHIBATD-
cs1 KO3GDMHULMEHTH YCIIOBMIA PAGOTHI Yy U Y, KOTOPBIE NPUBOAATCS B
Ta6n. 33 CHull 11-22-81.

5.5.10. YcuneHue KMpnu4HbIX CTONGOB M NPOCTEHKOB

B nipowecce IKCIUTYaTaLMK KAMEHHBIX KOHCTPYKLIHIA OT PA3THIHBIX
NIPUYMH MOTYT TNOSIBJIATHCS IPU3HAKM MX PA3PyLICHHst — B AJeMEHTaxX
BO3HHMKAIOT PAaCKPHITHIE TPEIIMHBI (CM. pHc. 5.27). Takne KOHCTPyK-
LM MOXHO IPOXOJIXATh IKCIUTYATHPOBATH T10C/IE MX YCHIICHHSI TIDH
TIOMOILM 3aKJTIIOYEHHsI KAMEHHO#H KKy B o6oiimy. HeoGxonmocTs
YCHJIEeHMSI MOXET BO3HMKATD M NIPH M3MCHEHHMM YCJIOBHiA IKCILTyaTa-
MM, HANPUMED TPH YBEJIMYEHUH HarPY30K B PE3YJIbTaTe PeKOHCTPYK-
MM 3/1aHHi, BO3BEIEHUHN HAJICTPOEK M T.IN.

‘OGO#MBI, KOTOPBIE IOJDKHBI IUTOTHO MPWIETATh K KUPIMYHOM KJaj-
Ke, BHITIONTHAIOTCS CTANTBHBIMH, XKeJIe300e TOHHBIMU, ApPMUPOBAHHBIMH.
Knazka, 3akmodeHHast B 060iiMy, paboTaeT B yCJIOBUSIX OrPaHHYECHHUs!
TOTePEeYHOTO pacLMpeHust (060iMa NPENSTCTBYET PaCLIMPCHHIO KiTal-
KM), YTO YBEJIMYMBAET €€ HECYIIYIO CIIOCOBHOCTB B 22,5 pasa. Bkmo-
YeHHE CTONBOB U MPOCTEHKOB, MMEIOLIMX TPELLMHEL, B 060iMY MOXET
TIOJTHOCTBIO BOCCTAHOBMTH MX HeCyILylo crioco6HocTh. Hanbonee 3¢-
«exTHBHA pabota Toit 060iMbI, Ha KOTOPYIO NPEAyCMOTPEHA Nepena-
4a Harpy3ku (060iiMa yrupaeTcsi B BEDXHIOIO M HUXKHIOI KOHCTPYK-
LMH), B 3TOM CIyJae OHa He TOJIBKO CIEPXMBACT NOTepedHOe Paciui-
peHHe KNalku, HO M BOCTIDUHMMAET YaCTh HAIPY3KM, pasrpyxas
YCHJIUBAEMBIii 3JIEMEHT.

Cmanshbie 060iiMbl BHINONHSIOTCS TYTeM MNOCTAHOBKHM IO yriiamMm
cTONGOB U TIPOCTEHKOB CTAIbHBIX MPOKATHLIX YTOJIKOB Ha PaCTBOpE.
Vronku o6bequHsIIOTCS IUIAHKAMHU, BBHITOJIHSIEMBIMM M3 T10JIOCOBOM
CTaJli, KOTOpBIE NPHBAPUBAIOTCs ¢ IaroM He 6oinee 500 MM 1 He 6o-
Jiee YeM MEHBLUAst CTOPOHA CEYEHHS! YCHIIEHHOTO areMeHTa. s 3a-
LUMTHI CTaTbHOM 0BGOIMBI ee NOKPHIBAIOT CI0EM LEMEHTHOTO PACTBO-
pa ToMLMHO# 25—30 MM 10 META/UTMYECKOI ceTKe, 0BecrieYMBaloLLIeit
HaJIeXXHOE CLETUIEHHE PAaCTBOPA, WJIN BHITOJTHSIOT OKPAcKy OGOMMBI
(puc. 5.34, a).

ApMupoeannas wmygamypras 06oiiMa BHITIONHSIETCS U3 BEPTHKANb-
HBIX CTEpXHeii M XOMYTOB M LUTYKaTypMTCsi pactBopoM M75, M100
TomumHoi 30—40 Mm (puc. 5.34, 6). AHAIOTHYHO MOXHO BHITIOJNHSTH
XKeJe306eTOHHYI0 060iMy, IPUHUMAs TOIMHY 060i MBI 40—120 MM.
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Puc. 5.34. Younenue npocTenKa oboiMamy: ) CransHol 0BoMMON;
6) BDMUDOBAHHO LLTYKATYDHOW OBOMMOW; 1— MPOCTEHOK; 2 — YrONKW;
3— nnarku 35x5-60X 12 MM; 4 — LITYKATYDKE; 5 — BEPTUKATLHBIE CTEPXHI
@ 8-12 Mm; 6— xOMyTE @ 4-10 MM

Mpumepsl pacyeTa KONOHH

TIpuvep 5.1. Vicrionesyst naHHbIe npuMepa 3.7, paccyMTarTh CTATBHYIO
KOJIOHHY JUTS 31aHHs1 MarasvHa. KosioHHa BbINoONHEHa U3 TPOKaTHOIoO
JIBYTaBpa C NMapa/Uie/IbHBIMU TpaHsiMK nofiok. Harpyska N= 566,48 kH
(dakTidecKH HArPy3KH OT Beca CTAIbHBIX GATIOK U CTATbHOM KOJIOHHB
MeHBblIle, YeM Harpy3KH, B3STHIC 110 NIPUMepy 3.7, B KOTOPOM Harpy3kH
OrpeieNieHbI OT Beca XKeJie300eTOHHBIX GalIOK ¥ KMPITUYHOM KOJIOHHBI,
HO JUIst CPABHEHHsI Pe3yJIBTaTOB pacyeToB B npuMepax 5.1, 5.2, 5.3, 5.4
Harpy3KH NPUHATH oMHaKoBbiMH). KoadbmimeHT HaziexHocTH 1o or-
BETCTBEHHOCTH NMPHHMMaeM ¥, = 0,95; Harpy3ka ¢ yueroM KoadpuimeH-
Ta HaJIeXXHOCTH 110 OTBeTCTBeHHOCTH N'=566,48-0,95 = 538,16 kH. Ko-
JIoHHa (haKTHYeCKH BHITIOJIHSIETCS] BHICOTOH B J1Ba 3TaXa, HO pacyeTHast
JUIMHA PUHUMAETCS PABHO# BBICOTE OMIHOTO 3TAXA, TAK KAK YIHTEIBA-
€Tl e 3aKperUieHHE B IEPEKPHITHH /= 3,6 M. PacueTHast cxeMa KOJIOH-
HBI M €€ CeyeHHe NMPHUBEIeHBI Ha pHC. 5.35.




