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Põikseinad
Vajalikud kontrollid (СНиП II – 22 – 81 Камен-ные и армокаменные конструкции) :
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Põikseina vaadeldakse, kui topelt  T – kujulist ristlõiget.
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Q— pacuetHast HONEpeYHash CHIA OT TOPH3OHTANLHOR
HarpysKH B CCPeAHHE BBICOTH 3TaxKa 8

Rig=V Riw Riw+ ) , @y

Riw— pacueTHoe CONMPOTHB/IEHHE TIVIABHEIM PacTATHBAIO-
LIAM HaUPsKEHUsiM N0 IIBaM Kaaaku (rabu 10);
R{o— pacuetHpe compoTHBiCHHE CKAABIBaHHIO KAaKH,
obxartoli pacuetHolt cHaolf N, onpeiensemoi ¢
goapdummentor neperpyaxu 0,9;

0,9N .

it

Tpu Hanuuuu B CTEHe PAacTSHYTON YacTH ce-
HeHHsl IPHHUMAETCS

0= 42)

0,9N

Oy, = 51
c

. z 43)

rne

A —njomans ceyeHus INOMEPEYHOH  CTeHBl C YUeToM
(uam Ges yuera) y9aeTKOB NPOJOJbHON CTEHHl (CM.
puc. 11);

A;— niQuiafle TOALKO C3KATOM YaCTH CEYEHHS CTEHH, TMPH
SKCLUEHTPHCHTETAX, - BRIXOAAUINX 3a TpeAessl fApa
CeueHMS; 3

hTTQﬂu&HHa ﬂQﬂCpC‘lHOl’I CTeHB Ha Yy4YacTKe, TAe 3ra
TOJMIIHHA HAWMCHLIIAf, NPH YCJAOBHH, e€CIH NJIHHA
5TOro y4acTKa NMpeBBUNAET !/y BHICOTHI 3TaXKa WJH XKe
1/, DJHMBl CTEHBI; TNPH HaJUYHH B CcTeHe KaHAJOB HX
IIHPHHA H3 TOAUIHILI CTEHRl HCKJIOUAeTes;

l— pnEHa TOTIepedHOl CTEeHB B TJIAHE, GCIH B CEHEHHE
BXOAST NOJKH B BHJE OTPe3KOB HapyIKHBIX CTEH, TO
| paccrosiHEe MeXAY OCSMH 3THX NOJOK;

U=T° — K03(UIHEHT HePaBHOMEDHOCTH KacaTeNbHBIX Ha-
NpSKEHHHA B CEYCHHH. 3HaueHHs U AONYCKaeTcs npH-
HUMaTh:

J1A ABYTaBPOBBIX ceuennii v = 1,15,

17151 TaBPOBHIX cenenwit v = 1,35,

25 TIPSIMOYTOMLHEIX ceqex-mﬁ (5e3 yueta paboTs
npononbﬂux cren) v = 1,5;

s —CTaTH‘IECKHK MOMEHT 4YacTH CecYeHHA, Haxo}mmeﬁcﬁ
10 OfIHy CTOPOHY OT OCH, MPOXOAAIIell Yepes UEHTP
TSKECTH CeUeHHs;

I— momenT HHEPUHI BCLTO CEYEHHS OTHOCHTENbHO OCH,
npoxofsilled uepe3 HEHTD TSKECTH CEYEHHS.

6.13. TIpn - HemoeTaTOHHOM conpo’ruaneﬂuu
KJIaJKH CKaJblBAHWIO, OmpeienaseMoMy Mo ¢op-
myaam (39), (40) JonycKaeTest  apMHpoBaHHe
ee TMPOJOJBHOA apMaTypoii B TFOPH3OHTAJbHBIX
mBax. Pacuertnoe CONPOTHBACHHE CKaJlb[Ba‘HH!QA
apMHPOBAHHON KIaAKkH Rstq CAENYET OMPEACHATH
no popmyie

Rstg=

115)0 (%% +"“) ’ @

p—:nr?peuem apMHPOBAHHS, ONPeASAASMEN MO B epTH-

KaJbHOMY €EeYEeHHIQ CTEeHBI. ‘ &

6.14, TIpu pacuere TONEPEUHBIX CTeH 3JaHMHs
Ha FOPH3OHTAJMbHLIE HArPysKH, JIEHCTBYMOUINE B
HX TJIOCKOCTH, NePeMBIIKH NepeKpPHBaloiKe fIpo- -
eMbl B CTEHAX, PaccMaTpHUBAIOTCA KaK WapHHP-
Hble BCTABKH MEXIY BepTHKaJleHMH y4yacTKaMu
cTeH.
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a) rOpH30HTAJIbHBIE CEYEHHS HA CKATHE HIH
BHELIEHTPEHHOe CIKATHE; :

6) HAKJOHHEIC CEYeHHS Ha IVIABHBIE PACTATH-
BalOllHe HaNpsixKEHUs IPH H3rHGEe B MJIOCKOCTH
€TeHBI;

B) DacKpHITHE TPEILIWH OT BePTHKAJBHONH Has
PPY3KH PASHOHATDPYIKEHHbIX CBA3AHHBIX MEXKAY
€060fi CTeH HJHM Pa3HO# IKECTKOCTH CMEeMKHBIX
Y4acTKOB CTeH.

[lpn yueTe coBMecTHOH pPaGOTH MONEPEHHBIX
H TIPOAOJBHBIX CTEH NPH NeHCTBHH FOPH30HTAJb-
HOH Harpysku NOJXKHO 6biTh oGecrneyeHO BOCTPH-
STHe CABHTAIOUIHX YCHJHIl B MeCTaX HX B3aHM-
HOFO MPUMbIKaHHS, ONpPEAE]seMBIX N0 (opmyae

QAyH

= < hHRgq, (38)
riae
T — cpBuraioniee  ycuiane
B npefenax  ORZHOTO
sTama;
Q—pacyeTHas  Toneped-
ES Has CHJa OT TOpH-
SOHTANbHOH  Harpys-
KH B CEPElHHEe BHICO-
THI 3TaXKa;
J— paccTosHHe OT OCH
TPOOJBHOMR CTEHBI
0 OCH, TpoxoAsumied
yepe3 HEHTP THKKECTH
CEUCHHA CTEH B IVIaHE
(pue. 11);
A— niomans CeyeHns
nojkH (yuactka mpo-
JOJBHOH CTEHBI, YUH-

k MOro acye-

Puc. 11. Tlaas nome- Tl::;Bfie B BacHR
peumoii CTEHb H mpo- r

CTEHKOB  MPONOABHBIX I — momenT HHepuum ce-

cred YeHHss  CTEeH OTHOCH-

TEJbHO OCH, I'IPQX}

T g Rsuei uepea mea
nofepeyHas CTeHa; TSAXKECTH CeyeHH
CTEH B IJIaHe; |

h — Tonmuza nonepeuHol

CTEHHI; }

H — BpicoTa aTaxa; |
Rgq — pacueTHoe cOMpOTHBJEHHE KJIaJKH CPe3y MO BepTH-
| KaJgbHOMY NepeBsisaHHOMY cedeHuio (cM. m 4.20),

| Tlpu ompenesienuy mJoIafd CEYEHHS TONKH
A u MOMEHTa HHEPLUMH CeueHHs CTeH CJeAyer
PUHTBIBATL YKasaHus, npuBejeHnbie B m. 6.9.
6.12. Pacyer momepedHbIX CTEH Ha rJIaBHBIE
pAaCTAFHBAIOIINE HATNpsIKEeHUsl CJAeiAyeT NPOH3BO-
ZuTh TIO dopMmyJie
Ry hl \
B (39)
v
NpPY HAAWYHH B CTEHE PACTAHYTOH UACTH CEYEHHS
Ro Gopmyne
Ryq A,
Q< SNELe (49[)

v
|
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a) rOpH30HTAJIbHBIE CEYEHHS HA CKATHE HIH
BHELIEHTPEHHOe CIKATHE; :

6) HAKJOHHEIC CEYeHHS Ha IVIABHBIE PACTATH-
BalOllHe HaNpsixKEHUs IPH H3rHGEe B MJIOCKOCTH
€TeHBI;

B) DacKpHITHE TPEILIWH OT BePTHKAJBHONH Has
PPY3KH PASHOHATDPYIKEHHbIX CBA3AHHBIX MEXKAY
€060fi CTeH HJHM Pa3HO# IKECTKOCTH CMEeMKHBIX
Y4acTKOB CTeH.

[lpn yueTe coBMecTHOH pPaGOTH MONEPEHHBIX
H TIPOAOJBHBIX CTEH NPH NeHCTBHH FOPH30HTAJb-
HOH Harpysku NOJXKHO 6biTh oGecrneyeHO BOCTPH-
STHe CABHTAIOUIHX YCHJHIl B MeCTaX HX B3aHM-
HOFO MPUMbIKaHHS, ONpPEAE]seMBIX N0 (opmyae
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= < hHRgq, (38)
riae
T — cpBuraioniee  ycuiane
B npefenax  ORZHOTO
sTama;
Q—pacyeTHas  Toneped-
ES Has CHJa OT TOpH-
SOHTANbHOH  Harpys-
KH B CEPElHHEe BHICO-
THI 3TaXKa;
J— paccTosHHe OT OCH
TPOOJBHOMR CTEHBI
0 OCH, TpoxoAsumied
yepe3 HEHTP THKKECTH
CEUCHHA CTEH B IVIaHE
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JOJBHOH CTEHBI, YUH-

k MOro acye-
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peumoii CTEHb H mpo- r

CTEHKOB  MPONOABHBIX I — momenT HHepuum ce-

cred YeHHss  CTEeH OTHOCH-

TEJbHO OCH, I'IPQX}

T g Rsuei uepea mea
nofepeyHas CTeHa; TSAXKECTH CeyeHH
CTEH B IJIaHe; |

h — Tonmuza nonepeuHol

CTEHHI; }

H — BpicoTa aTaxa; |
Rgq — pacueTHoe cOMpOTHBJEHHE KJIaJKH CPe3y MO BepTH-
| KaJgbHOMY NepeBsisaHHOMY cedeHuio (cM. m 4.20),

| Tlpu ompenesienuy mJoIafd CEYEHHS TONKH
A u MOMEHTa HHEPLUMH CeueHHs CTeH CJeAyer
PUHTBIBATL YKasaHus, npuBejeHnbie B m. 6.9.
6.12. Pacyer momepedHbIX CTEH Ha rJIaBHBIE
pAaCTAFHBAIOIINE HATNpsIKEeHUsl CJAeiAyeT NPOH3BO-
ZuTh TIO dopMmyJie
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Q— pacuetHast HONEpeYHash CHIA OT TOPH3OHTANLHOR
HarpysKH B CCPeAHHE BBICOTH 3TaxKa 8

Rig=V Riw Riw+ ) , @y

Riw— pacueTHoe CONMPOTHB/IEHHE TIVIABHEIM PacTATHBAIO-
LIAM HaUPsKEHUsiM N0 IIBaM Kaaaku (rabu 10);
R{o— pacuetHpe compoTHBiCHHE CKAABIBaHHIO KAaKH,
obxartoli pacuetHolt cHaolf N, onpeiensemoi ¢
goapdummentor neperpyaxu 0,9;

0,9N .

it

Tpu Hanuuuu B CTEHe PAacTSHYTON YacTH ce-
HeHHsl IPHHUMAETCS

0= 42)

0,9N

Oy, = 51
c

. z 43)

rne

A —njomans ceyeHus INOMEPEYHOH  CTeHBl C YUeToM
(uam Ges yuera) y9aeTKOB NPOJOJbHON CTEHHl (CM.
puc. 11);

A;— niQuiafle TOALKO C3KATOM YaCTH CEYEHHS CTEHH, TMPH
SKCLUEHTPHCHTETAX, - BRIXOAAUINX 3a TpeAessl fApa
CeueHMS; 3

hTTQﬂu&HHa ﬂQﬂCpC‘lHOl’I CTeHB Ha Yy4YacTKe, TAe 3ra
TOJMIIHHA HAWMCHLIIAf, NPH YCJAOBHH, e€CIH NJIHHA
5TOro y4acTKa NMpeBBUNAET !/y BHICOTHI 3TaXKa WJH XKe
1/, DJHMBl CTEHBI; TNPH HaJUYHH B CcTeHe KaHAJOB HX
IIHPHHA H3 TOAUIHILI CTEHRl HCKJIOUAeTes;

l— pnEHa TOTIepedHOl CTEeHB B TJIAHE, GCIH B CEHEHHE
BXOAST NOJKH B BHJE OTPe3KOB HapyIKHBIX CTEH, TO
| paccrosiHEe MeXAY OCSMH 3THX NOJOK;

U=T° — K03(UIHEHT HePaBHOMEDHOCTH KacaTeNbHBIX Ha-
NpSKEHHHA B CEYCHHH. 3HaueHHs U AONYCKaeTcs npH-
HUMaTh:

J1A ABYTaBPOBBIX ceuennii v = 1,15,

17151 TaBPOBHIX cenenwit v = 1,35,

25 TIPSIMOYTOMLHEIX ceqex-mﬁ (5e3 yueta paboTs
npononbﬂux cren) v = 1,5;

s —CTaTH‘IECKHK MOMEHT 4YacTH CecYeHHA, Haxo}mmeﬁcﬁ
10 OfIHy CTOPOHY OT OCH, MPOXOAAIIell Yepes UEHTP
TSKECTH CeUeHHs;

I— momenT HHEPUHI BCLTO CEYEHHS OTHOCHTENbHO OCH,
npoxofsilled uepe3 HEHTD TSKECTH CEYEHHS.

6.13. TIpn - HemoeTaTOHHOM conpo’ruaneﬂuu
KJIaJKH CKaJblBAHWIO, OmpeienaseMoMy Mo ¢op-
myaam (39), (40) JonycKaeTest  apMHpoBaHHe
ee TMPOJOJBHOA apMaTypoii B TFOPH3OHTAJbHBIX
mBax. Pacuertnoe CONPOTHBACHHE CKaJlb[Ba‘HH!QA
apMHPOBAHHON KIaAKkH Rstq CAENYET OMPEACHATH
no popmyie

Rstg=
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p—:nr?peuem apMHPOBAHHS, ONPeASAASMEN MO B epTH-

KaJbHOMY €EeYEeHHIQ CTEeHBI. ‘ &

6.14, TIpu pacuere TONEPEUHBIX CTeH 3JaHMHs
Ha FOPH3OHTAJMbHLIE HArPysKH, JIEHCTBYMOUINE B
HX TJIOCKOCTH, NePeMBIIKH NepeKpPHBaloiKe fIpo- -
eMbl B CTEHAX, PaccMaTpHUBAIOTCA KaK WapHHP-
Hble BCTABKH MEXIY BepTHKaJleHMH y4yacTKaMu
cTeH.
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Ec/H mpoyHoCTh MOMEPEYHBIX CTEH € Mpoema-
MM, NpH JAeHCTBHH TOPH3OHTAJLHBIX HArpy3ok,
obecneuHBaeTcd TOMbKO C Y4ETOM MKeCTKOCTH Tie-
peMblyex, To NMepeMBIYKH JOJKHE BOCTPHHUMATh
BO3HMKAIOLIHE B HHX TCPEPEe3bIBAIOLLHE CHJIbI,
olpefensembie o popmyae

QHv
el i
rae
Q—pacue’rlmn nonepeyHas eHAa OT TOPH3OH-
TaNLHOI HarpyaKu, BOCHpHHHMaeMas none-
pelmoﬁ CcTeHOH B YpoBHe NepexpHTH, ﬂpll~
MBIKAKNIEro K paccudThiBaeMbiM nepe-
MblYKam;
H — puicora sraxa;
! — pamua nonepedroft crensl B miane (m. 6.12);
U — npHHHMaeTca no nynkry 6.12.

6.15. Pacyer nepemblyek Ha mepepesniBaio-
U1yl0 CHIY OT FOPH30HTaJNbHON HArpyakH, oOmpe-
neqsiemylo no gopmyae (45), nponaBomuTCs Ha
cKanLBaHHe W Ha H3rHG no (opmysam (46) u
(47), mpuueM TNpHHHMAaeTcss MeHbWIAR H3 ABYX
NOJYYEHHBIX BeJHUHH

2
T = TRM A, (46)
3 ! Ry, A k (47)
3 th eSS
rue
h W | — BrHICOTa W NPONET NEPeMBIYKH (B CBETY);
T —ewm. (45);
A— 1oiiepeuHoe ceyenHe NepeMBIvKH;

Riw 1 Ryp — ey, Taba, 10,

Ecsn npoynocts mnepeMbluek HeAOCTATOYHA,
TO OHH JOJIJKHBI OBITh YCHJEHbI NPOAOJLHEIM ap-
MHPOBAHHEM HJH KeJe306eTOHHBIMH GalKaMH,
paccuHTHHAEMBIMH HA H3rH6 M CKajbBaHWe Ha
MOMEHT

Tl
M P (48)

u nonepednyio cuay T (45), B cooTBeTCTBHH
¢ raasoit CHulT no npoekrHpoBannio GeTOHHBIX
1 #Keae3o6eToHHBX KoHCTpyKuuf. Pacyer sanean-
KH KOIIOB 6a/ok (nepembliex) B KaagKe MPOH3-
BOAHTCA N0 yKazaHuaAM M. 6.46.



[image: image39.bmp][image: image40.bmp][image: image41.bmp]








Skeem 1 Hoone lõige

( = 
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6.46. Pacuer 3afe/Ikn B KJIAIKY KOHCOJBHBIX
6anok (puc. 14,a) cieayer npOH3BOAMTH MO
(opmyne

Qe gt (3)

6e, wl
a

)

B

3,

¢ ]
T T | F Y

: i P

£
4-
L :
o Mo e N 'Q-\"Yk{
i 1
Puc. 14. Pacuernue cxe- L e
ML 32J€AKH  KOHCOJBHBIX $118.
Ganok s o
¥
rae Q — pacuetHas Harpyska ot Beca GaiKM M mpH-

JIOXKeHHEIX K Hell Harpysok;
R — pacuetsoe conporusienne KnaAKH NpH cMs-
THH; ]
a—-ray6uHa 3aje/xki Gajky B KAaIKY;
b — mHpuna nonok Ganku;
€p— KCUCHTPHCHTET PACYETHON CHJBI OTHOCHTEb-
HO CepefHubl 3a/eKH

ey

€ — PacCTOAHHE CHJbI Q OT IJIOCKOCTH CTEHH.
HeoGxonumyio rayOuHy 3amejkd ciaeayer
onpenessaTb 1o dopmyJe

2

P +]/ ‘_‘Q, + Mo (54)
Reb R;’ b Reb

Ecnn 3apenka xonna Gajiku He yAOBJETBOPS-
er pacuery no ¢opmysae (53), To caeayer yse-
JUYUTB TJIYyOGHHY 3a/eNIKH HJIH YJAOKHTb pacrnpe-
JeJIATe/IbHBEIe MOAKAAAKKH Nog Gankoil u Hajy Hed.
Ecan 9KCHEHTPHCHTET HAIrPY3KH OTHOCHTEb-
HO LEHTpa MJIONIAJH 3ajeJIKH NpeBbiliaeT GoJee
yeM B 2 pasa ruyGuny sajenku (eo>>2a), Hanps-
JKEHHA OT CXKaTHA MOTYyT He YUYHTHIBATHCH:
pacuer B 3TOM CJyuyae MpOU3BOAMTCSA 1O GopMye

2
Q= —RS“” 2. 65)

o
ITpu npuMeHeHHH pacnpeieJUTeNbHBIX MOA-
KJaloK B BHJE y3KHX 0aJsIOK ¢ IIHPHHOH He Go-
Jee /3 TuyOuHBL 3aJ€JKH JAONYCKAETCsl IPHHH-
MaTb MOJA HHUMH TPSAMOYTOJIbHYIO 3MIOPY Hampsi-

XKeHuil (puc. 14,0).




, kus A on ristlõike riiuliosa pindala. Võttes korruse kõrgu​se ulatuses nih​ke​pin​ge konstantseks saa​​me tugevus​tin​gi​mu​se järgnevalt -

T = (Hh = 
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Skeem 2 Hoone plaan


Avaldise (39) saame, kui võtame (max = 
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, teeme asenduse maksimaalsele pingele keskmise pinge kaudu nihkepinge jaotusteguri v abil

(max ( (mv = 
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, siit saame
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Juhul, kui ristlõikes esineb tõmbeala, siis asendub pind hl pinnaga Ac.

Tugevuskontroll peapingetele (ja ka lõikele):

kontroll tehakse nagu konsoolsele topelt – T talale

(гл(main) ( (max ( Rtq, kus

valem (41) on tuletatud järgmisest skeemist








Skeem 3 Peapinged seinas

Katsed on näidanud, et survepingete puudu​misel hapra materjali tugevus peapingetele

fv,main ( ft (tõmbetugevus), survepingete olemas​olul

fv,main (  Rtq = 
[image: image8.wmf]t
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, kus fc on materjali survetugevus.

Müüritises võime skeemi 3 alusel võtta survetugevuseks situatsiooni, kus horisontaalvuugis on pinge null (pragu) 

fc = ft + (0 = Rtw + (0, siit

Rtq = 
[image: image9.wmf])
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Tugevust peapingetele võib suurendada hori​sontaalse armeerimisega müüritise vuugis.

Avaldis (44) ei vasta skeemile 3, õige oleks

Rstq = 
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Skeem 4 Põikseina arvutuslik skeem šarniirse sillusega








Skeem 5 Silluse deformeerunud skeem,
 Skeem 6 Põikseina arvutuslik skeem jäiga sillusena töötab terve müüriosa korruste vahel
silluste ühendus korral


Praeguste võimaluste juures võiks põik​seina skeemil 6 arvutada raamina, kusjuures sõlmede tugevused tuleb garan​teerida punkti 6.46 alusel või ehitada sõlmed raami​sõlmedena (vt skeem 7).

Tuleb arvestada, et sillused tuleb armeerida sümmeetriliselt (all ja üleval) arvestades ho​​ri​sontaalkoormuse (tuule) võimalikku pöör​dumist. Sama kehtib ka toesõlmede kohta.


Skeem 7 Põiksein raamina (vertikaalrauad näiteks õõnesplokkide puhul)

Vajalikud kontrollid  vastavalt Konstruktionshandbok Bärande tegelmurverk, Svensk Tegel, 1997.

Lamepõikseina tugevuskontroll

Vertikaalpingete kontroll

Tugevusarvutusmudel on toodud joonisel 1.30.

a) üldskeem





b) arvutusskeem

Joonis 1.30 Põikseina tugevusarvutus

Nulljoon määratakse tingimusest, et ristlõikes on ühemärgilised pinged (surve). Vertikaaljõud peab siis olema rakendatud ristlõike tuumapunkti. Ristkülikulise ristlõike puhul on tuumapunkti kaugus ristlõike servast h/3.

Skeemilt a joonisel 1.30 


N0 = N1 + gd(H - H0)h







(1.36)


F0 = Fd + wd(H - H0),







(1.37)

kus



N1
- nulljoonest kõrgemal olev vertikaalkoormus,


N0
- summaarne vertikaalkoormus nulljoonel,


gd
- seina pinnaühiku omakaal,


H

- seina üldkõrgus,


H0
- kõrgus nulljooneni,


F0
- summaarne horisontaalkoormus ülalpool nulljoont (F0 = wd(H - H0) + Fd).

Moment tuumapunkti (B) suhtes


Fd(H – H0) + wd(H – H0)2/2 – [N1 + gd(H – H0)h]h/6 = 0,



(1.38)

siit


H0 = H + 
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(1.39)

kus


a = 
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(1.40)

Arvutus lihtsustub, kui Fd = N1 = 0 (vaadeldakse põikseina terves hoone kõrguses).

Moment punkti B suhtes


wd(H - H0)2/2 – gd(H - H0)h2 /6 = 0,






(1.41)

siit


H0 = H –
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Vertikaaljõudude tasakaalutingimus annab


Nd = N0 + gdH0
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Seina tugevusarvutus tehakse skeemi b alusel jooniselt 1.30.

Pingeepüüri aluse pikkus c määratakse üldistest tasakaalutingimustest, võttes omakaalust maha prao tõttu eraldunud osa.

Ümberlükkav moment punkti A suhtes


Mümb = F0H0 + 
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ja tasakaalustav moment


Mtas = N0h/3 + gdH0/6(c2 + ch + h2) – Ndc/3,





(1.45) 

kuhu Nd tuuakse sisse avaldisest (1.43).

Lahendades vastavad tasakaaluvõrrandid, saame


c = h + 
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Tugevuskontroll


fm = 
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Tugevuskontrolli vaadeldakse kahes variandis:

seina stabiilsuse (ümberlükke)kontroll, kus ümberlükkav moment võetakse maksimaalsena ja tasakaalustav moment minimaalsena;

seina tugevuse kontroll kandepiirseisundis.

Nihkekontroll

Nihkekontroll tehakse joonise 1.31 alusel.

VSd - mõjuv põikjõud, σdü - normaalpinge maksimumväärtus lõikes 2, σda - normaalpinge maksimumväärtus lõikes 1, hc - surutud seinaosa pikkus

Tugevustingimuse võib kirjutada EPN 6.1.1 valemi  (4.31) alusel


VSd ≤ VRd = 
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Tugevust kontrollitakse nii horisontaal- kui vertikaallõikes.

Nihketugevus horisontaallõike puhul vastavalt EPN 6.1.1 valemile (3.4)


fvk = fvk0 + μσd,

vertikaalpinge kolmnurkse jaotuse puhul



fvk = fvk0 + μσd/2,

kus vajalikud arvutussuurused võib määrata EPN 6.1.1 tabeli 3.5 abil.


Joonis 1.31 Nihkekontrolli skeem

Vertikaalpinge σd määramisel tuleks antud arvutusskeemis (joonis 1.31) arvestada vertikaalpinge kolmnurkset jaotust lõikes, mistõttu


fvk = fvk0 + μ
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Viimane arvutus vastab ka СНиП-is toodule.

Diafragmad

A.W Hendry, B.P. Sinha jt Design of masonry structures, 1997
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8.2 INTERACTION BETWEEN WALL PANELS AND FRAMES

8.2.1 Introduction

Wall panels built into frameworks of steel or reinforced concrete contri-
bute to the overall stiffness of the structure, and a method is required for
predicting modes of failure and calculating stresses and lateral collapse
loads.

The problem has been studied by a number of authors, and although
methods of solution have been proposed, work is still continuing and
more laboratory or field testing is required to verify the proposed theor-
etical approaches.

A theoretical analysis based on a fairly sophisticated finite element
approach which allowed for cracking within the elements as the load
was increased was used by Riddington and Stafford-Smith (1977). An
alternative method developed by Wood (1978) was based on idealized
plastic failure modes and then applying a correcting factor to allow for
the fact that masonry is not ideally plastic.

These methods are too cumbersome for practical design purposes,
and simplifying assumptions are made for determining acceptable
approximate values of the unknowns.

The basis of the design method proposed by Riddington and Stafford-
Smith is that the framed panel, in shear, acts as a diagonal strut, and
failure of the panel occurs owing to compression in the diagonal or
shear along the bedding planes. The beams and columns of the frame
are designed on the basis of a simple static analysis of an equivalent
frame with pin-jointed connections in which panels are represented as
diagonal pin-jointed bracing struts.

A description of the design method proposed by Wood is given
below.

8.2.2 Design method based on plastic failure modes

(a) Introduction

In the method proposed by Wood (1978) four idealized plastic failure
modes are considered, and these together with the location of plastic
hinges are shown in Fig. 8.11.




[image: image22.jpg]154 Composite action between walls and other elements

Rotating rigid region

Imposed
H\DID shear ]
T\'\i\\ strains W
1

f - r Rigid region
@ ®)

Diagonal compression

I Non-crushing
@ band

Fig. 8.11 Idealized plastic failure modes for wall frame panels: (a) shear mode
S (strong frame, weak wall); (b) shear rotation mode SR (medium strength walls);
(c) diagonal compression mode DC (strong wall, weak frame); (d) corner crushing
mode CC (very weak frame). From Wood (1978).

A parameter m, is introduced defined as
my =8M, 7. /( fitL?) (8.16)

where M, is the lowest plastic moment of beams or columns, and f, the
characteristic strength of the masonry. This parameter which represents
a frame/wall strength ratio is shown to be the factor which determined
the mode of collapse.

® For m; <0.25 the collapse mode is DC (diagonal compression) or CC
(corner crushing).

® For 0.25 <m; <1 the collapse mode is SR (shear rotation).

® For m; > 1 the collapse mode is S (shear).

(b) Design procedure

Initially the nominal value of m, is calculated using equation (8.16) and
then corrected using the factor d, obtained from Fig. 8.12. The corrected
value (m,) is given by m, =,/ 0y

Interaction between wall panels and frames 155

8,=2.663m3 —1.371m,+ 0.406

8,=0.45

' Approximate mode SR _=_ Mode
L if full crushing strength S

02 04 05 08 10 12

my
Fig. 8.12 Plot of §, against m,. From Wood (1978).

.n the value of the non-dimensional parameter ¢_is calculated using
 equation ‘ ‘
6. =2/(ym +1/ym,) (8.17)
i vith i ical beams and

S ter was derived for square panels with 1d.ent1c
ParaI:ﬁ; l;a correction factor A, must be determm.ed for' non-rect-
a 'pane]s with unequal beams and columns, using Fig. 813 in
'ch 1, is defined as

lowest beam plastic moment (8.18)
#r = lowest column plastic moment

pp=4 Moo

n

Fig. 813 Design chart for racking loads: optional correction 4 added to @,

{u=M Pt‘/M}x). From Wood (1978).




[image: image23.jpg]154 Composite action between walls and other elements

Rotating rigid region

Imposed
H\DID shear ]
T\'\i\\ strains W
1

f - r Rigid region
@ ®)

Diagonal compression

I Non-crushing
@ band

Fig. 8.11 Idealized plastic failure modes for wall frame panels: (a) shear mode
S (strong frame, weak wall); (b) shear rotation mode SR (medium strength walls);
(c) diagonal compression mode DC (strong wall, weak frame); (d) corner crushing
mode CC (very weak frame). From Wood (1978).

A parameter m, is introduced defined as
my =8M, 7. /( fitL?) (8.16)

where M, is the lowest plastic moment of beams or columns, and f, the
characteristic strength of the masonry. This parameter which represents
a frame/wall strength ratio is shown to be the factor which determined
the mode of collapse.

® For m; <0.25 the collapse mode is DC (diagonal compression) or CC
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© If u, >1 (strong beams) use the chart directly.
o If ;«F <1 (weak beams) and L/h =1 use y, value in brackets.
o If u <1 (weak beams) and L/ > 1 use y, =1 curve.

Finally the design strength F can be determined using

F=(¢,+A,) [4(smaller M,)/h
+16 futL/val/12 (8.19)

where the factor 1.2 is an additional factor of safety introduced by Wood
for design purposes and M, is the effective plastic moment given by
Zo /7, For design purposes the design strength must be equal to or

greater than the design load as shown in Chapter 4.

{c) Example

Assume the following dimensions and properties:

e Panel height =2m

e Panel length=4m

o Panel thickness = 110mm

@ Characteristic strength of panel = 10N/mm*

e Partial safety factor for masonry =3.1

® Section modulus for each column = 600 cm®

@ Section modulus for each beam = 800 cm®

@ Yield stress of steel =250 N/mm®

e Partial safety factor for steel =1.15

o Effective plastic moment for beam = (800 x 10%) x 250/(1.15 x 10°)

=174kN/m
e Effective plastic moment for column =130kN/m
o p,=134
e L/h=2
These give

8 x 130 x 10° x 3.1

= lox10x#xi0 018

My

From Fig. 8.12, §,=0.25. So
m,=0.24/0.25 = 0.96
¢, =2/(,/0.96 +1/,/0.96) =10

From Fiec R13 A =0

Interaction between wall panels and frames 157
So,
F=1.0{(4x130)/2 +[0.25 x (10/3.1) x 110 x 4000]/2 x 10°} /1.2
=217 (frame) + 148 (wall)
=365kN

(d) Additional considerations

A lower limiting sliding friction wall strength F, is defined for the wall if
composite action fails or n1, is very low:

Fo=Ltf /i
where »
£, =035+06g, N/mm* and f,<175 (8.20)
for mortar designation (i), (ii) and (iii) and
fo=015+06g,N/mm’ and f <14 (8.21)

for mortar grade (iv) per unit area of wall cross-section due to the
vertical dead and imposed load.

For the example given in section 8.2.2(c), assumjng mortar of grade
(i), f, has a minimum value of 0.35 (for no superimposed load) and a
maximum value of 1.75. Therefore taking 7, =2.5, F, has a value be-

tween 62 and 308 kN depending on the value of the superimposed load
on the top beam.

Design for shear in the columns and beams is based on
column shear =1(F — F)

beam shear =1 (i/L)(F —F) (8.22)
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F=1.0{(4x130)/2 +[0.25 x (10/3.1) x 110 x 4000]/2 x 10°} /1.2
=217 (frame) + 148 (wall)
=365kN

(d) Additional considerations

A lower limiting sliding friction wall strength F, is defined for the wall if
composite action fails or n1, is very low:

Fo=Ltf /i
where »
£, =035+06g, N/mm* and f,<175 (8.20)
for mortar designation (i), (ii) and (iii) and
fo=015+06g,N/mm’ and f <14 (8.21)

for mortar grade (iv) per unit area of wall cross-section due to the
vertical dead and imposed load.

For the example given in section 8.2.2(c), assumjng mortar of grade
(i), f, has a minimum value of 0.35 (for no superimposed load) and a
maximum value of 1.75. Therefore taking 7, =2.5, F, has a value be-

tween 62 and 308 kN depending on the value of the superimposed load
on the top beam.

Design for shear in the columns and beams is based on
column shear =1(F — F)

beam shear =1 (i/L)(F —F) (8.22)




Raami seisukohalt on jõudude jaotus järgmine -
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A parameter m, is introduced defined as
my =8M, 7. /( fitL?) (8.16)

where M, is the lowest plastic moment of beams or columns, and f, the
characteristic strength of the masonry. This parameter which represents
a frame/wall strength ratio is shown to be the factor which determined
the mode of collapse.

® For m; <0.25 the collapse mode is DC (diagonal compression) or CC
(corner crushing).
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skeem a)

- tugev raam, nõrk (pehme) müüritis, müüritise deformatsioonid on põhjustatud nihkest. Jõud F kandub läbi müüritise alumisele raami riiglile;

skeem b)

- müüritise tugevus suureneb võrreldes raamiga. Osa jõus F kantakse raami postile. Jõude jaotuse ligikaudne skeem on järgmine








skeem c)

- tugev sein ja nõrk raam (elemendi väike paindejäikus).

skeem d)

- müüritis on nii tugev, et diagonaali purunemine toimub muljumisele toetuskohas (diagonaali otsas). Purunemispilt on sama, mis skeemil c.
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