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HAIIIOHAJIbHUM BCTYII
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[TpoexTyBaHHS KaM’sIHUX KOHCTpYKIiil — YacTtuHa 1-1: 3araneHi npaBuia i npaBuia it OyziBelb) 3
TexHIYHOI0 nonpaBkoo EN 1996-1-1:2005/AC.

EN 1996-1-1:2005 miarorosneno Texniuaum xomitetoM CEN/TC 250, cexperapiaToM KO-
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BWJIA JJII apMOBaHUX Ta HeapMoBaHMX KOHCTPYKIiH (EN 1996-1-1:2005, IDT), BuknaneHna ykpain-
CBKOIO MOBOIO.
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1 CIIOpY».
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HayxoBo-TexHiuHa opraHizailis, BiAmoBiganbHa 3a ek crangapt — 11 HIBK.

Jlo ctanmapTy BHECEHO TaKi pelaKIliiHi 3MiHH:
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- CTPYKTYpHi enemeHTu cranmapty: «OOkmaausHky», «llepeamoBy», «HamioHanbHui BCTyI»,
«Bu3HaueHHs OHATH» 0(OPMIICHO 3T1IHO 3 BUMOTaMU HAI[IOHALHOI CTaHmapTH3alli Ykpa-
1HH;

- HallOHAJbHUU JOBIIKOBUH JOJATOK HABEIECHO SIK HACTAHOBY ISl KOPUCTYBAaYiB.

[Tepenik HamionansHux ctanaaptiB Ykpainu (ACTY), inentnunux MC, mocunaHHs Ha 5Kl € B
EN 1996-1-1:2005, naBeneno B gonatky HA.

Komnii MC, HenpuiHATHX SK HaIllOHAIBHI CTaHAAPTH, Ha sKi € mocwiaHas EN 1996-1-1:2005,
MokHa oTpuMaty B ['omoBHOMY (oni HopMmaTuBHUX HokyMeHTiB JIIT « YkpHJIHID».

Texniuna nompaska EN 1996-1-1:2005/AC:2009 i 1i nepeknan noxana B kinmi JJCTY-H b EN
1996-1-1:2010 micnsa nogatky HA.
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IlepenmoBa

Leit nokyment EN 1996-1-1 6yB minrorosa-
Huit TexHiyHUM komitetom CEN/TC 250
“ByniBenbHi €BpOKOAM”, ceKpeTapiaTr SKOTo
miaTpumyeTbest BSI.

Ileit €Bponeiicbkuit CTanAapT Ma€ OTPUMATH
CTaTyC HAIIOHAIBHOTO CTAHIAPTY, 32 JOIO-
MOTOI0 TyOmiKamii 1EHTUYHOTO TEKCTy YH
yxBajieHHs He mi3Hime TpaBHs 2006 poky, a
HECYMICHI HAaIllOHAJIbHI CTaHIAPTH MAalTh
OyTH BuiIydeHi He mi3Hime 6epesns 2010 po-
KY.

CEN/TC 250 € BinmoBigansHuMU 32 Bci byi-
BeJIbHI €BPOKOJIN.

Le#t nokymenT 3aminsie ENV 1996-1-1:1995
ta ENV 1996-1-3:1998.

3rigHo MDKHApOIHUM paBUIIaM
CENB/CENELEC oprani3ariii HaljioHaIbHUX
CTaHIApTIB HACTYMHHUX KpaiH 3000B’s13aHi
BIIpOBa/KyBaTu 1ell €Bponeiicbkuil Cran-
napt: Asctpii, bensrii, Kinpy, Yecbkoi Pec-
nyoniku, Janii, Ectonii, ®innsaumii, @panii,
Himeyunnu, ['peuii, VYropmwunu, Icmanmii,
Ipnanpnii, Itami, JlaTsii, JlutBu, JlrokceMOyp-
ry, Manstu, Hinepnanzais, Hopgerii, [lonbmii,
[Mopryranii, CnoBayunau, Cnosewii, Icnanii,
[Bewii, Betinapii it O6'eqnanoro Kopomis-
CTBa.

Foreword

This document EN 1996-1 -1 has been pre-
pared by Technical Committee CEN/TC 250

"Structural Eurocodes", the secretariat of
which is held by BSI.

This European Standard shall be given the
status of a national standard, either by publi-
cation of an identical text or by endorsement,
at the latest by May 2006, and conflicting na-
tional standards shall be withdrawn at the lat-
est by March 2010

CEN/TC 250 is responsible for all Structural
Eurocodes.

This document supersedes ENV 1996-1-
1:1995 and ENV 1996-1-3:1998.

According to the CEN/CENELEC Internal
Regulations, the national standards organiza-
tions of the following countries are bound to
implement this European Standard: Austria,
Belgium, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lith-
uania, Luxembourg, Malta. Netherlands,
Norway, Poland, Portugal, Slovakia, Slove-
nia, Spain, Sweden, Switzerland and the Unit-
ed Kingdom.



HAIIOHAJIBHUM CTAHJAPT YKPAIHU

€BPOKO/] 6:ITPOEKTYBAHHS KAM’ SHUX KOHCTPYKIIIN
HYACTHUHA 1-1. 3SATAJIbHI IPABUJIA VTSI APMOBAHIX TA
HEAPMOBAHUX KAM’HNUX KOHCTPYKIIN

PBPOKO/] 6: TIPOEKTUPOBAHWE KAMEHHbBIX KOHCTPYKIIUI
YACTD 1-1. OBIIUE ITPABUJIA U1 APMUPOBAHHbLIX 1 HEAPMU-
POBAHHBIX KOHCTPYKIINIA

EUROCODE 6: DESIGN OF MASONRY STRUCTURES
PART 1-1: GENERAL RULES FOR REINFORCED AND
UNREINFORCED MASONRY STRUCTURES

OcHoBu nporpamu €Bpoxojis

VY 1975 poui komicis €Bponeiicbkoro Cri-
TOBapuCTBa, cnupatounch Crartio 95 Jloro-
BOpYy, MpHHHSIA PINICHHS MO0 MPOTPaMU
nii B ramysi OyniBaunTBa. [Iporpama Oyna
HallJIeHa Ha JIKBIAAIIO0 TEXHIYHUX Meperl-
KOJl B TOPTiBIi Ta TapMOHI3AII0 TEXHIYHUX
YMOB.

VY pamkax miei nporpamu niit Komicis BusBu-
Ja iHIMIaTUBY i3 CTBOPEHHS KOMIUIEKTY Tap-
MOHI30BaHUX TE€XHIYHUX MPABUI AJIS IPOEKTY
OyaiBembHUX POOIT , SIKI Ha MEPIIOMY eTari
OyAyThb CIYXHUTH aJIbTEPHATHBOIO JAII0UUM
HaI[lOHAJIEHUM HOpMaM B KpaiHax y4acHUILX,
B KIHII KIHIIIB 3aMIiHATH 1X.

Ha mpots3i m’stHanusati pokiB Komicist mpu
nonomo3si Kepienoro Komitery Ta mpencras-
HUKIB KpaiH YYacHHUIb NMPOBOAMIA pOOOTYy 3
PO3BHUTKY IporpamMu €Bpo KOJiB, 110 IPUBEIIO
y 80-x pokax 10 mepuoro MmokoJiHHsA €Bpo-
KOJIIB.

VY 1989 pori Kowmicis Ta kpaian yaacaumi €C
ta €ABT Bupimumu Ha ocHOBi yromm! misk
Kowmiciero Ta CEN cepiero maHaaTiB nepeaaTa
CEN mniarotoBky Ta myOmikaiito €BpoKoaiB 3
TUM, 00 B MalOyTHROMY HaJIaTH IM CTaTyc
€sponeiicekoro Cranaapry (€C). Lle de facto

Yuuawii Bix 01.07.2013p.

Background to the Eurocode programme

In 1975, the Commission of the European
Community decided on an action programme
in the field of construction, based on Article
95 of the Treaty. The objective of the pro-
gramme was the elimination of technical ob-
stacles to trade and the harmonisation of tech-
nical specifications.

Within this action programme, the Commis-
sion took the initiative to establish a set of
harmonised technical rules for the design of
construction works which, in a first stage,
would serve as an alternative to the national
rules in force in the Member States and, ulti-
mately, would replace them.

For fifteen years, the Commission, with the
help of a Steering Committee with Represent-
atives of Member States, conducted the de-
velopment of the FEurocodes programme,
which led to the first generation of European
codes in the 1980's.

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
basis of an agreement!' between the Commis-
sion and CEN, to transfer the preparation and
the publication of the Eurocodes to the CEN
through a series of Mandates, in order to pro-



MoB’si3ye  €BPOKOJIM 3 TIOJOXKCHHSIMHU BCIX
HupexktuB Pamu Tta/um Pimens Kowicii, mo
CTOCYIOThCSI ~ €BpOMENHCHKUX  CTaHIAPTIB
(namp., dupexkruBa Pagu 89/106/EEC 3 Oyni-
BenbHUX BUPOOIB — CPD — ta JIlupexktusu Pa-
ma 93/37/EEC, 92/50/EEC, 89/440/EEC 3
IPOMAJICEKUX POOIT Ta MOCIYT Ta PIBHOIIH-
Hux JwupexktuB EACT, 3anoyarkoBaHuMX 3
MparHeHHsIM (OpMyBaHHSI BHYTPIIITHBOTO PH-

HKY).

1) VYroama mix Kowmiciero €sponeiicbko Cris-
Ipy>kHOCTI Ta €Bporneiicbkoro Komitety 3 Cran-
nmaptu3artii (CEN) crocosro po6otu 3 EBPOKO-
JIB 3 npoektyBanHs OyniBenb Ta pooOiT 3 MBI~
Horo OynisauiTBa (BC/CEN/03/89).

[Tporpama ByaiBenbHOTO €BPOKOIY MICTUTH
HACTYTIHI CTaHAAPTH, IO CKIAJAIOTHCS 3 PSLY
YacruH:

EN 1990, €8poxoo: Ocnos b6yodigenvnozo
NPOEKMY8AHHSL.

EN 1991, €8poxoo 1: Bnaue na KoncmpyKyii.
EN 1992, €8pokoo 2: [lpoexmysanns bemon-
HUX KOHCMPYKYIU.

EN 1993, €spoxoo 3: [Ipoexmysanns cmane-
8UX KOHCMPYKYIU.

EN 1994, €gporoo4: [Ipoexmysanms komoi-
HOBAHUX CManeeux ma OemoHHUX KOHCMPYK-
Yiu.

EN 1995, €8pokoo 5: [Ipoexmysanns Oe-
pes SIHUX KOHCMPYKYIU.

EN 1996, €8pokoo 6: [IpoexmysanHs KoHc-
MPYKYiti 3 KAMEHIO.

EN 1997, €8pokoo 7: 'eomexniune npoexmy-
BAHHS.

EN 1998, €spokoo 8: Ilpoexmysanns KoHc-
MPYKYIti CMIUKUX 00 3eM1empycis.

EN 1999, €8pokoo 9: [Ipoexmysanns anomi-
HIEBUX KOHCMPYKYILL.

Hopmu €Bpokoay BH3HAIOTh BiJIIOBIIANb-
HICTh PO3MOPSAHUX OpPraHiB y KOXKHIN JeprKa-
Bi-y4acHHUII Ta 3a0e3MeuyIoTh IXHE MPaBO BU-
3Ha4YaTH KaTeropii IIHHOCTI IIOJ0 IMHTaHb
yperyJitoBaHHsi Oe3NeKH Ha Hal[lOHAJIbHOMY
piBHI, OCKUTBKHA BOHH MOXYTh 3MiHIOBATHCS B
pizHux JlepkaBax.

Craryc Ta cdepa 3actocyBanHsi €EBpokoaiB

HepxaBu-yuacHuui €C ta €ABT BU3HAIOTS,

vide them with a future status of European
Standard (EN). This links de facto the Euro-
codes with the provisions of all the Council's
Directives and/or Commission's Decisions
dealing with European standards (e. g. the
Council Directive 89/106/EEC on construc-
tion products - CPD - and Council Directives
93/37/EEC, 92/50/EEC and 89/440/EEC on
public works and services and equivalent EF-
TA Directives initiated in pursuit of setting up
the internal market).

1) Agreement between the Commission of the
European Communities and the European Com-
mittee for Standardisation (CEN) concerning the
work on EUROCODES for the design of building
and civil engineering works (BC/CEN/03/89).

The Structural Eurocode programme com-
prises the following standards generally con-
sisting of a number of Parts

EN 1990. Eurocode: Basis of structural de-
sign.

EN 1991. Eurocode J: Actions on structures.
EN 1992. Eurocode 2: Design of concrete
Structures.

EN 1993. Eurocode 3: Design of steel struc-
tures.

EN 1994, Eurocode 4: Design of composite
steel and concrete structures.

EN 1995, Eurocode 5: Design of timber
Structures.
EN 1996, Eurocode 6: Design of masonry

Structures.
EN 1997, Eurocode 7: Geotechnical design.

EN 1998, Eurocode 8: Design of structures
for earthquake resistance.

EN 1999, Eurocode 9: Design of aluminium
structures.

Eurocode standards recognise the responsibil-
ity of regulatory authorities in each Member
State and have safeguarded their right to de-
termine values related to regulatory safety
matters at national level where these continue
to vary from State to State.

Status and field of application of Euro-
codes

The Member States of the EU and EFTA rec-
ognise that Eurocodes serve as reference doc-



o €BPOKOIW CIIyKaTh SIK JIOBIIKOBI JTOKY-
MEHTH, SIKi BUKOPHUCTOBYIOTHCS y HACTYITHUX
UTSIX:

- K 3aci® MiATBEpKEHHS BiAMOBIIHOCTI OY-
JTUHKIB, JIOPIT, TIAPOTEXHIYHUX CIOPYI, BO-
JIOTIPOBOJTy Ta KaHali3amii TOJOBHUM BHMO-
ram JlupextuBu Pagum 89/106/EEC, 30kpema
rojoBHOI BUMoru Nel — MexaHigHa IPOTUIIS
Ta CTaOUILHICTH — Ta TOJIOBHOT BUMOry No2 —
besneka y BUNaaKy MOXKexi;

- SIK OCHOBA JIETATI3yIOUYHUX KOHTPAKTIB JJIS
OyIiBenbHUX POOIT Ta BiIMOBIAHOTO TEXHIY-
HOTO 00CITyTOBYBaHHS;

- 5K OCHOBa JJIsl CKJIAJJaHHS TapMOHI30Ba-
HUX TEXHIYHUX YMOB I OyaiBEIHbHUX BHPO-
6iB (ENs ta ETAs).

€BpOKOJIM, OCKITBKA BOHU O€3mocepeHbo
CTOCYIOTBCSL OyAIBENBHHX pOOIT, HAIMpPSIMY
noB’si3aHi 3 Pos’scHiorounmu  JlokymeHTa-
mu?), Ha ski nocunatothea y Crarri 12 CPD,
X04 TMPHUPOJAA 1X TMOXOKEHHS BiIPi3HAETHCS
BiJl HOpPMaTHBIB T'apMOHI30BaHOTO MPOIYK-
tyY. TakuM 4YMHOM, TEXHi4Hi ACMEKTH, IIO
3 SIBJISIIOTBCST B HACIHIJIOK poboTu Haa €Bpo-
KOZaMH, MatoTh OyTH HaJleXKHUM YHHOM Bpa-
xoBaHl Texuiunummu Komiteramu CEN Tta/um
PoGounmu I'pymamu EOTA, siki mpaliioroTh
HaJ BUPOOHWYMMHU CTaHJAPTaMH, 3 METOIO
JOCATHEHHSI TIOBHOI CYMICHOCTI LIUX TEXHIY-
HUX crienu@ikarii 3 €Bpokogamu.

2) 3rigHo Crarrti 3.3 CPD, 0cHOBHUM BHMOTaM
(OB) marots OyTH HagaHi KOHKpETHI (OpMH B
P03’ ICHIOBAJIFHUX JOKYMEHTaX 3 METOIO CTBO-
PEeHHS HEOOX1THUX 3B'I3KIB MK OCHOBHUMH BH-
MOTaMH Ta AOPYYEHHSIMU JIJIsl TApMOHI30BaHUX
OB ta ETAGS/ETAs.

3) 3rigao Crarti 12 CPD, po3’sicHIOBaIbHI 10-
KYMEHTH MalOTh:

a) Ha/laBaT KOHKPETHOI OPMH OCHOBHHM BUMO-
raM IOUBIXOM TapMOHI3aIlil TePMIHOJIOTII Ta TeX-
HIYHOT 0a3M Ta MO3HAYar4u Kjacu abo piBHI IS
KOXHOI BUMOTH, JIe IOTPiOHO;

b) mo3HavaTH METOIM KOPEIIAIii UX KIIACiB 91
PIBHIB BUMOT 3 TEXHIYHUMHU YMOBaMH, Harp., Me-
TOJIU PO3PaxyHKy Ta MiATBEPAKCHHS, TEXHIYHI
MpaBwiIa JIs pO3PAaXyHKY TPOEKTY, TaKe iHIIIE;

HopmatuBu €Bpokoay aroTh 3arajibHi mpa-
BWJIa KOHCTPYKTUBHOTO TIPOCKTYBaHHS ISt
MOBCSKJIEHHOTO 3aCTOCYBaHHS IMPH pPO3paxy-
HKY KOHCTPYKIIii B IIIJIOMY Ta IHTPEII€HTIB K
TPaAULIHHOI, TaK 1 IHHOBAIIHHOI TPHUPOIU.
HesBuuni popmMu KOHCTPYKITi YM MPOSKTHUX

uments for the following purposes:

- as a means to prove compliance of building
and civil engineering works with the essen-
tial requirements of Council Directive
89/106/EEC, particularly Essential Require-
ment Nel — Mechanical resistance and sta-
bility — and Essential Requirement Ne2 —
Safety in case of fire;

- as a basis for specifying contracts for con-
struction works and related engineering ser-
vices;

- as a framework for drawing up harmonised
technical specifications for construction
products (ENs and ETAs).

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative Docu-
ments?' referred to in Article 12 of the CPD,
although they are of a different nature from
harmonised product standards®. Therefore,
technical aspects arising from the Eurocodes
work need to be adequately considered b\
CEN Technical Committees and or EOT A
Working Groups working on product stand-
ards with a view to achieving full compatibil-
ity of these technical specifications with the
Eurocodes.

2) According to Article 3.3 of the CPD, the essen-
tial requirements (ERs) shall be given concrete
form in interpretative documents for the creation
of the necessary links between the essential re-
quirements and the mandates for harmonised ENs
and ETAGs/ETAs.

3) According to Article 12 of the CPD the inter-
pretative documents shall :

a) give concrete form to the essential requirements
by harmonising the terminology and the technical
bases and indicating classes or levels for each re-
quirement where necessary ;

b) indicate methods of correlating these classes or
levels of requirement with the technical specifica-
tions, e. g. methods of calculation snd of proof,
technical rules for project design, etc. ;

The Eurocode standards provide common
structural design rules for everyday use for
the design of whole structures and component
products of both a traditional and an innova-
tive nature Unusual forms of construction or
design conditions are not specifically covered
and additional expert consideration will be
required by the designer in such cases.



YMOB HE BiJIOOpa)keHi B MOBHIH Mipi, 1 J0/1aT-
KOBa EKCIEPTHUH po3risg Moxe OyTH HeoO-
XiJJTHAM JJIsl IPOCKTYBaJIbHAKA B TaKUX BHIIA-
JKax.

HaunioHajibHiI cTaHZapTH, 110 BIPOBAIKY-
10T €BpoKoIH

Hamionaneni Cranmaptd, mo 3a0e3medyroTh
BUKOHaHHA €BpO KOJiB, MalOTh BKIIOYAaTH
MMOBHUN TEKCT €BpoKoay (BKIOYAIOUN Oyib-
Kl gomaTku), sk omyOmikoBaHo CEN, sikum
Moke nepeayBaTH HamioHanbHa THUTYJIBHA
cTtopinka art HamioHaibHa mepeaMoOBa, 3a
sKot0 Moke Wtn Harionanpauit Jlomatok (iH-
¢dbopmMaTuBHO).

Hamionansuuii Jlo1aToK MOXe MICTUTH Tillb-
KM 1H(pOpMaLio MIOA0 TaKUX MapaMeTpiB, SKi
3aJMIIWINCH BIAKPUTHMH B E€BPOKOML, IS
HAI[IOHANTLHOTO BUOOpY, Bimomoro sk «Hari-
oHanbHO Busnavewni Ilapamerpm», ansi BHKO-
PUCTaHHS B MPOEKTYBaHHI OyJiBelNb, JOPIT,
TIPOTEXHIYHUX CIIOPYA, BOJONPOBOIY Ta Ka-
Hami3anii, ski OyayTh CTBOPEHI B KpaiHi, TOO-
TO:

- 3HAuYEHHs Ta/4M KJIacH, B SIKUX aJbTepHa-
THUBH Ha/laHi B €BPOKOM,

- 3HAUYEHH: JUIsI BUKOPUCTaHHS TaM, Jie B
€BpOKOIM AAIOTHCS TUTBKA CUMBOJIH,

- ocobnuBi gaHi kpainu (reorpadiyHi, Kii-
MaTHYHI 1 Take iHIIe), Hamp., CHIrOBa KapTa,

- Ipoueaypa A BUKOPUCTAHHS TaM, Jie
aJIbTepHATHBHI MTPOIeIypH HagaHi B €Bpo-
KOJIH,

a TaK0>XK MOKE BKIJIFOUATH:

- pillIeHHs I0JI0 BUKOPUCTAaHHS 1H(popma-
IAHUX I0JaTKIB,

- TOCHWJIAHHS Ha HECYNEpewInBY JOJaTKOBY
iH(dopMarliito, MO AOMOMara€ KOpPUCTyBaudy
3aCTOCOBYBaTH €BpPOKOJIH.

3B’sa3KkM Mizk €BpoKoJaMHu Ta rapMoHi30-
BaHUMHM TexHiYHMMHU yMoBamu (ENs Ta
ETAs) nast Bupo6iB

IcHye HEOOXiMHICTh JIOTIYHOCTI M1k TapMOHi-
30BaHMMH TEXHIYHUMHU YMOBaMH sl OyiiBe-
JBHOT MPOAYKLIT Ta TEXHIYHUMHU HpPaBUIAMHU
po6it?. Binkm Toro, Bes iHpOpMaIis, 10 Cy-
npoBojukye MapkyBaHHi CE OyaiBenbHHX
BHUpPOOIB, 1110 MalOTh BITHOLIEHHS /10 €BpOKO-
IiB, Ma€ SICHO 3a3HadaTd - sAki HarioHanabH1
BHU3HaueH1 [lapamerpu npuitmanucs 10 yBaru.

National Standards implementing Euro-
codes

The National Standards implementing Euro-
codes will comprise the full text of the Euro-
code (including any annexes), as published by
CEN, which may be preceded by a National
title page and National foreword, and may be
followed by a National Annex (informative)

The National Annex may only contain infor-
mation on those parameters which are left
open in the Eurocode for national choice,
known as Nationally Determined Parameters,
to be used for the design of buildings and civil
engineering works to be constructed in the
country concerned, 1. e.:

— values and/or classes where alternatives
are given in the Eurocode,
— values to be used where a symbol only is
given in the Eurocode,
— country specific data (geographical, cli-
matic etc), e.g. snow map,

— the procedure to be used where alter-
native procedures are given in the Eurocode

and it may also contain:

— decisions on the application of informative
annexes,

— references to non-contradictory comple-
mentary information to assist the user to apply
the Eurocode.

Links between Eurocodes and harmonised
technical specifications (ENs and ETAs) for
products

There is a need for consistency between the
harmonised technical specifications for con-
struction products and the technical rules for
works* . Furthermore, all the information ac-
companying the CE Marking of the construc-
tion products, which refer to Eurocodes, shall
clearly mention which Nationally Determined
Parameters have been taken into account.



Ie#t €Bponelicbkuii CTaHIAPT € YaCTUHOIO
EN 1996, 1110 MiCTUTh HACTYTHI YaCTHHH:

¢) CIIYXXHUTH IMTOCHUIaHHAM JIUIS iCTeOIIMEHTY Ta-
PMOHI30BaHUX CTAaHAAPTIB Ta HaMpsAMKaMu €Bpo-
MENCHKUX TEXHIYHUX aTeCTaLlil.

€Bpo xoam de facto BimirparTh MOAIOHY POJTH B
rany3i ER 1 ta vactunu ER 2.

4) muBuck Crartio 3.3 ta Crartio 12 CPD Tak
camo sik nyHktu 4.2,4.3.1,43.21a5.2 1D 1.

Yactuna 1-1: 3aransHi BimomocTi — [IpaBuna
JUIs. apMOBAHOI Ta HEAPMOBAHOI KaM SIHOT
KJIaJKU

[MPUMITKA Ils Yactuna 06’emnye ENV 1996-
1-1 Ta ENV 1996-1-3.

Yacrtuna 1-2: 3aranshi npaBuia — [Ipoekry-
BaHHS BOTHETPUBKMX KOHCTPYKIIIH.

Yacrtuna 2: [IpoekTHi o1inku, BUOip MaTepia-
J1B Ta BUKOHAHHS KJIaJKH.

Yactuna 3: MeToa CHpOILICHUX PO3paxyHKiB
111 KOHCTPYKLIH HEapMOBaHOI KJIaJIKH

EN 1996-1-1 BinoOpaxae [lpunnunu ta BU-
MOTH 10 O€e3MeKH, eKCITyaTalii Ta J0BroBiu-
HOCTI KOHCTpYKIIiK kinangku. Ile 0a3yerbes Ha
KOHIIETIIii TPAaHUYHOTO CTaHy, BUKOPUCTAHOT
B CITOJYIII 13 METOIOM YacCTKOBOTO (haKTopy.

JIsi IpoeKTyBaHHS HOBHUX KOHCTPYKIli EN
1996-1-1 wmoxe OyTH BUKOPUCTAHUH y Tps-
MoMy Tipu3HadeHH1 pazoM i3 ENs 1990, 1991,
1992, 1993, 1994, 1995, 1997, 1998 Ta 1999.

EN 1996-1-1 npuznauenut 1j1s1 KOPUCTyBaH-
HA

- KOMITETaMH, 10 PO3POOIIIOIOTh CTAaHIAPTH
JUIS TPOEKTYBaHHS KOHCTPYKIIIN Ta BIATIOBI-
HUX BUPOOIB, BUIPOOYBAHHS Ta BUKOHAHHS
CTaHIaPTiB;

- KJieHTamM# (Hamp., A1 (GOpPMYJTIOBaHHS iX
0COOJMBHX BUMOT JI0 piBHS O€3NEeKH Ta Ha-
THAHOCTI);

- TPOEKTyBAIbHUKAMHU Ta MiAPSITHUKAMU;

- BIAMOBIIHUMH BJIIQJJHUMH CTPYKTYPaMH.

Hanionaanuwuii nogatok pias EN 1996-1-1

Leii cTangapT moaae AesiKi CHMBOJIM Ta JEsAK1
aNbTePHATHBHI METOIU, I SIKUX TOBUHEH
Oytu BuOip HamioHanbHOTO 3HAYEHHS; TPH-
MITKH 1] Bi{IOBITHUMU ITyHKTAaMU BKa3YIOTh

This European Standard is Part of EN 1996
which comprises the following Parts:

¢) serve as a reference for the establishment of
harmonised standards and guidelines for European
technical approvals. The Eurocodes, de facto, play
a similar role in the field of the ER 1 and a part of
ER 2.

4) see Article 3.3 and Article 12 of the CPD, as
well as clauses 4.2, 4.3.1,4.3.2 and 5.2 of ID 1.

Part I-1 General - Rules for reinforced and
unreinforced masonry

NOTE This Part combines ENV 1996-1-1 and
ENV 1996-1-3

Part 1-2 General rules - Structural fire design.

Part 2 Design considerations, selection of ma-
terials and execution of masonry.
Part 3: Simplified calculation methods for
unreinforced masonry structures

EN 1996-1-1 describes the Principles and re-
quirements for safety, serviceability and du-
rability of masoniv structures. It is based on
the limit state concept used in conjunction
with a partial factor method.

For the design of new structures, EN 1996-1-
1 is intended to be used, for direct application,
together with ENs 1990, 1991. 1992, 1993,
1994. 1995, 1997, 1998 and 1999.

EN 1996-1 -1 is intended for use by:

— committees drafting standards for structur-
al design and related products, testing and
execution standards:

— clients (e. g. for the formulation of their
specific requirements on reliability levels
and durability).

— designers and contractors;

— relevant authorities.

National Annex for EN 1996-1-1

This standard gives some symbols and some
alternative methods for which a National val-
ue or choice needs to be given; notes under
the relevant clauses indicate where national
choices may have to be made. The National
Standard implementing EN 1996-1-1 in a par-



- e Moke OyTh 3poOJeHWH HAIlOHAJbHUMA
BuOip. HamionansHuii cranaapt, mo 3adesmne-
yye BukoHaHHs EN 1996-1-1 B okpemiii kpai-
Hi, moBuHeH MmaTu Hamionansumii Jlomartox,
mo Mictuth Bcl HamioHanpHO BH3HA4YeH] Ia-
paMeTpu, IKUMH CJIiJlT KOPUCTYBATUCS Y TPOE-
KTyBaHHI OyIiBeNb, IOpPIT, TiIPOTEXHIYHUX
CHIOpYZ, BOJONPOBOAY Ta KaHai3amii, M0
MaroTh 30y/I0BaHi y I1i{ KpaiHi.

HamionaneHuii BUOIp 103BOJISETHCS
EN 1996-1-1 yepe3 HacTynHi MyHKTH:

- 2.4.3(1) P KputnuHunii rpaHU4YHUAN CTaH;

- 2.4.4(1) ExcrutyaTariiHuii TpaHUIHANA
CTaH;

- 3.2.2.(1) Cnenudikariiss po34rHy Kam’ THOT
KITAJIKU;

- 3.6.1.2(1) XapakTepHa KoMIpeciiiHa Mill-
HICTh KJIaJIKM BIIMIHHOI BiJl 11apoBOi 000110-
HKH;

-3.6.2(3),(4) XapaktepHa MIIIHICTh Ha 3CyB
KaM’STHO1 KJIaJIKU;

- 3.6.3(3) XapakTepHa MII[HICTh Ha BUTUH
KaM’STHO1 KJIaJIK!,

- 3.7.2(2) Monynb mpy»,HOCTI;

- 3.7.4(2) [1oB3y4icTh, PO3MOBCIOKCHHSI BO-
JIOTHY Y4 ycaJlKa Ta TeTJIOBE PO3LINPEHHS;
-4.3.3(3) ta (4) Cranp 1y1st apMyBaHHS;

- 5.5.1.3(3) EdexTrBHa TOBIIMHA CTiH
KaM’STHO1 KJIaJIKU;

- 6.1.2.2(2) KoedimieHT XpynKOCTi Ac, HIXKYE
SIKOTO TTOB3YYiCTh MOKHA ITHOPYBATH;

- 8.1.2(2) MinimanbpHa TOBIIMHA CTiH;

- 8.5.2.2(2) IlycroTHa cTiHa;

- 8.5.2.3(2) JIBokpuIibHi (JBOJIMCTOBI) CTIHU;
- 8.6.2.(1) BepTukaibHi 1a3u Ta BUIMKH;

- 8.6.3 (1) l'opuzoHTaIbHI Ta HAXWUIIEH] Ta3H.

ticular country should have a National Annex
containing all Nationally Determined Parame-
ters to be used for the design of buildings and
civil engineering works to be constructed in
that country.

National choice is allowed in EN 1996-1-1
through clauses:

- 2.4 3(1)P Ultimate limit states;
- 2.4.4(1) Serviceability limit states;

- 3.2 2(1) Specification of masonry mortar;

- 3.6.1.2(1) Characteristic compressive
strength of masonry other than shell bedded;

- 3.6.2. (3), (4) Characteristic compressive
strength of masonry other than shell bedded;

- 3.6.3(3) Characteristic flexural strength of
masonry;

- 37 2(2) Modulus of elasticity ;

- 3.7.4(2) Creep, moisture expansion or
shrinkage and thermal expansion;

- 4.3.3(3) and (4) Reinforcing steel;

- 5.5.1.3(3) Effective thickness of masonry
walls;

- 6.1.2.2(2) Slenderness ratio Ac below which
creep may be ignored;

- 8.1.2 (2) Minimum thickness of wall;

- 8.5.2.2(2) Cavity walls;

- 8.5.2.3(2) Double-leaf walls;

- 8.6.2 (1) Vertical chases and recesses;

- 8.6.3 (1) Horizontal and inclined chases.



Yacruna 1 3arajabHi Bigzomocti

1.1 ObsacTh 3acTOCYBaHHS

1.1.1 3acrocyBanusi €Bpokonay 6

(1)P €Bpokon 6 cTocyeThCst 711 MPOSKTYBaH-
Hs OyZiBelnb, AOPIr, T1IPOTEXHIYHUX CIIOPY,
BOJIOTIPOBOAY Ta KaHajizalmii abo dYacTHHH
I[LOTO, Y HEApMOBAHUX, apMOBAHHX, IOTEpe-
IHBO HAIPYXKEHUX Ta OOMEXEHUX KaM SHUX
KIIaJKaX.

(2)P €Bpokonx 6 Mae BIIHOIICHHS TUIBKH 0
BHUMOT IIOJO OIOpPY, eKCIUTyaTaliiHol mpuia-
THOCTI 1 JIOBIOBIYHICTh KOHCTPYKIIiHA. IHII
BUMOTH, HANPUKIAJ, CTOCOBHO TEPMO- YU
3BYKO130JI1111, HE OEpyTHCS JI0 YBary.

(3)P BukoHaHHS pOOIT BUCBITICHO B TakKiid
Mipi, sSIKa HEOOXiJHA ISl BU3HAYCHHS SIKOCTI
OyaiBenpHUX MaTepiayiB Ta BUPOOiB, 10 Ma-
I0Th BUKOPHCTOBYBAaTUCh, Ta HOPMHU MaiicTe-
pPHOCTI Ha MalaHUUKY, AKOi Tpeba JoTpUMYy-
BaTUCh 3 TIPUITYIICHHSAMH, 3POOJICHUMH B
MpaBUJIaX MPOCKTYBAHHS.

(4)P €Bpokon 6 HE BHCBITIIIOE 0COOJIMBI BU-
MOTHU CEMCMIYHOTO MpoekTyBaHHA. [lomoxeH-
HSI, 110 BiZHOCSTHCS IO TAaKUX BHMOT, HaJaHl
B €BpOKOIi 8, 1110 TOTIOBHIOE Ta Y3TOJIXKY€ETh-
csi 3 €BPOKOJIOM 6.

(5)P UucnoBi 3HaueHHs BIUIMBIB Ha OyAMHKH,
JIOpOTH, T1IPOTEXHIYHI CIIOPYIH, BOJOIPOBLL
Ta KaHai3aliro, ki HeoOxigHo Opatu a0
yBaru IpH TPOEKTyBaHHI, y €Bpokoai 6 He
NpUBOJATECSA. BoHM 3a0e3neuyroTbes €Bpo-
KozioM 1.

1.1.2 3acrocyBanns yactunu 1-1 €spo-
Koay 6

(1)P OcHoBu mpoekTyBaHHS OYIHHKIB, JOPIT,
TIPOTEXHIYHUX CHOPYH, BOJOIPOBOIY Ta Ka-
Hami3auii 3 KaM sSHOi KJIaJKU HPUBOISTHCS B
yactuHi 1-1 €Bpokoay 6, 110 cTOCY€eThCS HE-
apMOBaHUX KaM’SHMX KJIaJ0K Ta apMOBaHUX
KaM’STHUX KJIaJl0K, /1€ apMyBaHHs JI0JA€ThCs
JUIsi 3a0€e3IeUeHHs IUIACTHYHOCTI, MIIHOCTI
M TOJIMIIEHHs eKCIUTyaTaliifHOi MpUAaTHO-
cti. IlpuBeneHO MNPUHIMIM TNPOEKTYBAHHSA
MOTIEPEIHBO HANpPYKEHUX KaM’ sHUX KIAJO0K,
ajie IpaBWJIa 3aCTOCYBAaHHA HE HajaloThes. g
YacTUHA HE PO3MOBCIOJUKYETbCS Ha Kam sHI
KJIQJKHU 3 IUIOIICI0 TOPU30HTAIIBLHOTO NEPEeTH-
Hy Menie 0,04m.

(2) B cnopynax, Ha siKi aHW# CTaHIAPT PO3-
MOBCIOJKYEThCS YaCTKOBO, NPU HOBOMY BH-
KOPUCTaHHI BUIMIPOOYBaHMX Ha TMPaKTHIL Oy-
TiBEIbHUX MAaTepialliB, MpPH BHUKOPUCTaHHI

Section 1 General
1.1 Scope
1.1.1 Scope of Eurocode 6

(1)P Eurocode 6 applies to the design of
buildings and civil engineering works, or
parts there of, in unreinforced, reinforced,
prestressed and confined masonry.

(2)P Eurocode 6 deals only with the require-
ments for resistance, serviceability and dura-
bility of structures. Other requirements, for
example, concerning thermal or sound insula-
tion, are not considered.

(3)P Execution is covered to the extent that is
necessary to indicate the quality of the con-
struction materials and products that should
be used and the standard of workmanship on
site needed to comply with the assumptions
made in the design rules.

(4)P Eurocode 6 does not cover the special
requirements of seismic design. Provisions
related to such requirements are given in Eu-
rocode 8 which complements, and is con-
sistent with Eurocode 6.

(5)P Numerical values of the actions on build-
ings and civil engineering works to be taken
into account in the design are not given in Eu-
rocode 6. They are provided in Eurocode 1.

1.1.2 Scope of Part 1-1 of Eurocode 6

(1)P The basis for the design of buildings and
civil engineering works in masonry is given in
this Part 1-1 of Eurocode 6, which deals with
unreinforced masonry and reinforced masonry
where the reinforcement is added to provide
ductility, strength or improve serviceability.
The principles of the design of prestressed
masonry and confined masonry are given, but
application rules are not provided. This Part is
not valid for masonry with a plan area of less
than 0,04 m?.

(2) For those types of structures not covered
entirely. for new structural uses for estab-
lished materials. for new materials, or where
actions and other influences outside normal
experience have to be resisted, the principles



HOBUX OyAIBEILHUX MaTepiajiiB, MpU BUKOPH-
CTaHHI HOBUX Oy/iBEIBbHHX MarepiaiiB, abo
MpU BpaxyBaHHI HOBUX /i Ta BIUIUBIB JI0-
3BOJISIETHCSI 3aCTOCOBYBATH IIPaBWIIA, BUKIIA-
JIeH1 B JTAaHOMY CTaHJapTi IPH HEOOXITHOCTI 3
BUKOPHUCTAHHSM JI0 [IUX MPABUI IOTIOBHEHb.
(3) B po3mini 1-1 Hamani mokjagHi TpaBUiIa
JUTIS 3BUYAHUX HA3eMHHUX CIOPYH. 3acTocy-
BaHHS TaKWX IMPaBUI MOXE OYyTH OOMEXEHO
yepe3 NpaKkTU4HI MPUYMHM, ab0 BHACITIIOK
CHPOIIEHHS, iX 3aCTOCYBaHHS Ta MeXa BUKO-
PUCTAHHS TOSICHIOIOTBCSI B TEKCTI JAHOTO
CTaHIApTy 32 HEOOX1THICTIO.

(4) B yactuni 1-1 BcTaHOBIEHI HACTYIHI PO3-
I

Po3pin 1: 3aranbHi HOJIOXKEHHS;

Poznin 2: OcHOBU MpOEKTYyBaHHS, PO3paxyH-
KM Ta BU3HAYCHHSI PO3PAaXyHKOBHX IapaMeT-
piB;

Poznin 3: byniBenbHi MaTepiany;

Po3znin 4: JIoBroBiYHICTB;

Po3znin 5:BusHaueHHs 3ycHib 3CyBY;

Po3znmin 6: 'pannuHuii CTaH 32 MIIHICTIO,
Po3znin 7:I'pannuHuii cTaH 3a NPUAATHICTIO JI0
HOpPMAaJIbHOI €KCILTyaTallii;

Poznain 8: KoHCTpYKTHBHI pillleHHS;

Po3znin 9: BukonanHs pooit

(5)P Yactuna 1-1 HE BCTAaHOBJIFOE BUMOTH J10:
-BOTHECTIMKOCTI (Ha BOTHECTIHKICTH PpO3IO-
BcrokyeTbes EN 1996-1-1);

- CHeMmiaIbHUM HABaHTA)XCHHSM Ha Oy iBITIO
(HampuKiaa, BIUTMB KOJMBaHb Ha OYAIBIIIO);

- creuiajJbHUM 1H)XXEHEpPHHM cropyaam( Ha-
MPUKIAJ, KaM’sHI MOCTH, Tpedili BOAOCXO-
BHIII, TUMOBI TpyOH, 6aceiHn);

- CIeUiadbHUM KOHCTPYKIISIM (HAIIPUKIIA/,
apku a00 CKJICTIIHHS;

- KaM’siHa KJIa/IKa, B PO3UMHI SKO1 3aCTOCOBA-
HO TIIIC 3 IIEMEHTOM, a00 6€3 IIEMEHTY;

- KaM’siHa KJIaJIKa, /16 BUKOHYETHCS HEpaBHO-
pMmipHa mepeB’si3ka (Kimagka 3 OyTOBOTO Ka-
MEHIO);

- Ka’MsHa KJIaJiKa, B SKili BHKOPUCTaHA CTalie-
Ba apmarypa.

1.1.3 Tami yactuar €BpOKOIY

(1) Yactuna 1-1 €Bpokony 6 IOMOBHIOETHCA
HACTYITHUMHU YaCTUHAMMU:

Yactuna 1-2 3aranbHi nosnoxxkeHHs. Po3paxy-
HOK KOHCTPYKIIiil Ha BUMAIOK TTOXKEXK1
Yactuna 2 [IpoekTyBaHHs, 3aCTOCYBaHHS 0y-
TMIBETbHUX  MaTepiaiB  Ta  BUKOHAHHS
KaM’ IHOI KJIaQIKH.

and application rules given in this EN may be
applicable, but may need to be supplemented.

(3) Part I-I gives detailed rules which are
mainly applicable to ordinary buildings. The
applicability of these rules may be limited, for
practical reasons or due to simplifications;
any limits of applicability are given in the text
where necessary.

(4) The following subjects are dealt with in
Part 1-1:

- section 1 : General.

- section 2: Basis of design;

- section 3 : Materials;

- section 4 : Durability;

- section 5 : Structural analysis;

- section 6 : Ultimate Limit State;

- section 7 : Serviceability Limit State;

- section 8: Detailing;

- section 9: Execution;

(5)P Part 1-1 does not cover:

- resistance to fire (which is dealt with in
EN 1996-1-2);

- particular aspects of special types of build-
ing (for example, dynamic effects on tall
buildings);

- particular aspects of special types of civil
engineering works (such as masonry bridges,
dams, * chimneys or liquid-retaining struc-
tures);

- particular aspects of special types of struc-
tures (such as arches or domes);

- masonry where gypsum, with or without
cement, mortars are used;

- masonry where the units are not laid in a
regular pattern of courses (rubble masonry);

- masonry reinforced with other materials
than steel. .

1.1.3 Further Parts of Eurocode 6

(1) Part 1-1 of Eurocode 6 will be supple-
mented by further Parts as follows;

Part 1-2: General rules - Structural fire de-
sign.

Part 2: Design, selection of materials and exe-
cution of masonry.

Part 3: Simplified calculation methods for
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Yactuna 3 ChopolieHi METOIu PO3paxyHKY
HEapMOBAHUX KaM SIHUX CIOPY.

1.2 HopMaTuBHI NOCHJIAHHA

1.2.1 3araabHi BizomocTi

(1)P Lli €Bpormeiicbki HOPMH BKIIIOYATh 3a-
CTapiyii Ta HE 3acTapiii MOCWIaHHS, PO3AUIH 3
iHmumx myOmikamii. L{i HopmaTuBHI nocuIaH-
HS IIUTYIOTHCS B HEOOX1THUX MICIISIX B TEKCTI,
a myOutikanii nmepeniyeni Huxue. [ 3actapi-
JINX IIOCHWJIaHb, BINMOBIJTHUX JOIIOBHEHHL a00
70 Teperisiay Oynb-sSkoi 3 IuX MyOmikarii
3BEpTAlTECh 10 E€BPONEHUCHKOrO CTaHIAPTY
TITBKA TOJl, KOJIM BOHH BXOJASTH O HHOTO
yepe3 JOMOBHEHHS abo JOMOBHEHHsS. 3a He
3acTapuIMMU TIOCUJICHHSIMH 3BEpTalUTECh [0
OCTaHHBOTO BHJIaHHS IMyOJKaIlli, Ha Ky TO-
CUJIAOThCA (BKJIIOYAIOYU JOTIOBHEHHS ).

1.2.2 CranaapTtu, Ha SIKi € NOCWJIAHHA

VY mpomy EN 1996-1-1: maemo nmocunanHs Ha
HACTYIIHI CTaHAAPTH:

- EN 206-1, Bemon — Yacmuna 1: Cneyugi-
Kayis, Xapakmepucmuxd, UpoOHUYmMeo ma
8I0N0BIOHICMb,

- EN 771-1, Cneyugirayis enemenmis
Kkam 'anoi knaoku — Yacmuwna 1:Enemenmu
2NIUHAHOL K1AOKU

- EN 771-2, Cneyughirayis
Kkam saHoi knaoku — Yacmuna 21:
KIaOKU 3 CUNIKAmMy Kaavbyito

- EN 771-3, Cneyugixayis enemenmis
kam ‘anoi knaoku — Yacmuna 31: Enemenmu
KIAOKU —3aN08HI08aYl OemoHy (2ycmi ma jiee-
Ki HANOBHI08AUI),

- EN 771-4, Cneyugirayis enemenmis
Kam 'anoi knaoku — Yacmuna 4: Enemenmu
KIAOKU 3 AB8MOKIAB08AHO20 AEPOBAHO20 Oe-

enemMenmis
Enemenmu

MOHY;
- EN 771-5, Cneyugirayis enemenmis
xam 'sinoi knaoku — Yacmuwna 5: Enemenmu
KAAOKU 3 00pOOIIeH020 KaAMEHIO;

- EN 771-6, Cneyugirayis enemenmis
Kam anoi knaoku — Yacmuna 6: Enemenmu

KIaOKU 3 HAMYPAIbHO20 KAMEHIO,

— EN 772-1, Memoou eunpobysannsa kame-
Hie ma onokie. Yacmuna 1. Busnauenus miy-
HOCMI HA CIMUCK

- EN 845-1, Cneyughikayis oonomiocrnux
KOMNOHeHmi8 Kam anoi kiaoku — Yacmuna 1:
B’aszi, cxobu posmseammns, niogicku ma
KPOHWIMEUHU,

- EN 845-2, Cneyudgbixayiss oonomiscrux
KOMNOHeHmi8 Kam anoi kiaoku — Yacmuna 2:

unreinforced masonry structures

1.2 Normative references

1.2.1 General

(1)P This European standard incorporates by
dated or undated reference, provisions from
other publications. These normative refer-
ences are cited at the appropriate places in the
text and the publications are listed hereafter.
For dated references, subsequent amendments
to, or revisions of, any of these publications
apply to this European standard only when
incorporated in it by amendment or revision.
For undated references the latest edition of the
publication referred to applies (including
amendments).

1.2.2 Reference standards

The following standards are referenced in this
EN 1996-1-1:

— EN 206-1, Concrete —Part 1: Specifica-
tion, performance, production and conformi-
ty:

— EN 771-1. Specification for masonry units
—Part 1: Clay masonry units:

— EN 771-2, Specification for masonry units
—Part 2: Calcium silicate masonry units,

— EN 771-3, Specification for masonry units
— Part 3: Aggregate concrete masonry units
(Dense and light-weight aggregates):

— EN 771-4, Specification for masonry
units — Part 4: Autoclaved aerated concrete
masonry units,

— EN 771-5, Specification for masonry units
—Part 5: Manufactured stone masonry units:

— EN 771-6, Specification for masonry units
—Part 6: Natural stone masonry units,

— EN 772-1, Methods of test for masonry

units —Part 1: Determination of compressive

strength;

— EN 845-1, Specification for ancillary

components for masonry — Part J:
Ties, tension straps, hangers and
brackets;

— EN 845-2, Specification for ancillary com-

ponents for masonry —Part 2: Lintels;
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Iepemuuxu,

- EN 845-3, Cneyudgbixayis oonomisxcrnux
KoMnonenmie kam anoi kiaoku — Yacmuna 3:
Apmamypa 3'€eOnannsa ocnosu gynoamenmy 3
cmanesoi cimku;

- EN 846-2, Memoou mecmysanus donomi-
JHCHUX KOMNOHeHmie Kam snoi kiaoku — Yac-
muHna 2: Busnayenns miyHocmi 36’3Ky 30ip-
HoI apmamypu 011 3'€OHAHHA OCHO8U pyHOa-
MEeHmY Y Weax 3 3an08HeHHAM OYOigenibHUM
PO3UUHOM,

- EN 998-1, Creyugirxayisa 6yodigenvrhoco pos-
yuHy onsa kam ‘anoi knaoku — Yacmuna 1: Po-
34uM 011 0OMA3YBAHHA MA OWMYKAMYPIOBAH-
HA,

- EN 998-2, Cneyugirxayia 6yodigenvrhoco pos-
yuHy ona Kam ‘anoi knaoku — Yacmuna 2: Po-
34UH 0151 KaM 'SAHOT KNAOKU,

-EN 1015-11, Memoou mecmysanns po3uuny
ona kam 'anoi knaoku — Yacmuna 11: Busna-

YeHHs MIYHOCMI HA 32UH Ma KOMHUPECIUHOT

MiyHoCcmi 3ameepoino2o OyoieebHO20 po3yu-
HY,

-EN 1052-1, Memoou mecmysanns kam saunoi

knaoku — Yacmuna 1: Busnauwenus xomnpe-
CiuHOI MiyHoCcmi;

-EN 1052-2, Memoou mecmyeanns kam aunoi

k1aoxku — Yacmuna 2: Buznavenus miynocmi
HA 32UH;

-EN 1052-3, Memoou mecmysanns kam sanoi

xnaoku — Yacmuna 3: Busnaueuus novamko-
801 MiyHOCMI HA 3pi3;

-EN 1052-4, Memoou mecmyeanns kam aunoi

knaoku — Yacmuna 4: Busnauenns nowamko-
801 MiyHOCMI Ha 3pi3, BKAOUAIOYU 2I0POI30/I5-
yiio;

-EN 1052-5, Memoou mecmysanus kam auoi
Kknaoku — Yacmuna 5: Busnauenus cunu 3uen-
JIeHHSL MEMOOOM «2AUKOB020 KIIOUAY,

-EN 1990, Ocrosu npoexmysanns koncmpyx-
yiti;

-EN 1991, Bnausu na xoncmpyxyii;

-EN 1992, IIpoexmysanns bemonnux Kouc-
MpPYKYit,

-EN 1993, IIpoexmysanns cmanesux Kowuc-
MpPYKYit,

-EN 1994, IIpoexmysanus ckraonux cmae-
8UX KOHCIMPYKYitl Ma 6eMOHHUX KOHCMPYKYIl
-EN 1995, IIpoexmysannus oepeg anux Kouc-
MpPYKYitl

-EN 1996-2, Ilpoexmyesanns, niobip mamepi-
anie ma 6UKOHAHHS KaM SHOI K1AOKA

-EN 1997, I'eomexniune npoexmyearms

-EN 1999, IIpoexmysanus anominicgux Kom-

— EN 845-3, Specification for
components for masonry — Part 3:
Jjoint reinforcement of steel meshwork;

ancillary
Bed

— EN 846-2, Methods of test for ancillary
components for masonry — Part 2: Determi-
nation of bond strength of prefabricated bed
Jjoint reinforcement in mortar joints;

— EN 998-1, Specification for mortar for ma-
sonry —Part 1: Rendering and plastering
mortar;

— EN 998-2, Specification for mortar for
masonry —Part 2: Masonry mortar;

— EN 1015-1 1. Methods of test for mortar for
masonry — Part 11: Determination of flexur-
al and compressive strength of hardened mor-
tar:

— EN 1052-1, Methods of test for masonry
—Part I: Determination of compressive
strength:

— EN 1052-2. Methods of test for masonry
—Part 2: Determination of flexural strength:

— EN 1052-3, Methods of test for masonry —
Part 3: Determination of initial shear
strength:

— EN 1052-4. Methods of test for masonry —
Part 4. Determination of shear strength in-
cluding damp proof course;

— EN 1052-5. Methods of test for masonry —
Part 5: Determination of bond strength by
bond wrench method:

— EN 1990, Basis of structural design:

— EN 1991, Actions on structures:
— EN 1992. Design of concrete structures,

— EN 1993, Design of steel structures,

— EN 1994, Design of composite steel and
concrete structures,
— EN 1995. Design of timber structures:

— EN 1996-2. Design, selection of materials

and execution of masonry,
— EN 1997Geotechnical design;
— EN 1999, Design of aluminium structures;
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CMpPYKYiti

-EN 10080, Cmanw ons apmysanns bemony —
Apmyroua cmans 015 36aprO6anHsL;

- prEN 01138, Ilonepeouvo nanpysicyroua
cmanw,

- EN ISO 1461, I'apsue, cruboke canveanizo-
8aHe NOKpUmMmsi Ha 30IPHUX 3ANIZHUX MA Me-
manesux yacmunax — Cneyuixayis ma me-
moou unpoOysanb.

1.3  IIpunymeHns

(1)P Ipunymenns nonaui B 1.3 EN
1990:2002 ctocoBuo nporo EN 1996-1-1.

1.4 BinmiHHOCTI Mi’k IPUHIMIIAMHU Ta

NPaBUJIAMHU 32CTOCYBAHHSA

(1)P IMpaBuna B 1.4 EN 1990:2002 cTocoBHO
nsoro EN 1996-1-1.

1.5 Tepminu Ta BUSHAYEHHSH

1.5.1 3araanHui BinoMocTi

(1)Tepmian Ta BH3HA4YCHHA, HaxaHi B
EN 1990:2002, crarta 1.5, cTocytoTbes IbOTO
EN 1996-1-1.

(2) TepmiHu Ta BHU3HAuUEHHS, BUKOPHCTaHI B
EN 1996-1-1, HamaioThbCs BKIIIOYAIOYM 3HAa-
YyeHHs B cTarTax 3 1.5.2 mo 1.5.11

1.5.2 Tepminu, Mo CTOCYIOTHCSH Kam’sIHOI
KJIAAKH

1.5.2.1

KJaaKa

300pKa eleMEeHTIB KaM SHOI KJIaJKH, 3J10XKe-
HUX B OCOOJIMBOMY MOPSAKY Ta 3 €IHAHUX
pa3oM pO3YMHOM

1.5.2.2

HeapMOBaHA KJIaJKa

KaM’siHa KJIaJKa, IO He MICTHTH BIiAMOBIIHO-
ro apMyBaHHs, 1100 BBa)KATHUCH MiJACHICHOIO
KaM’STHOIO KJIaJKOKO

1.5.2.3

apMoBaHa KJIaJKa

KaM’siHa KJaJiKa, B sIKId CTPYDKHI YM CiTKa 3a-
KJIaJcH1 y OyIiBEIbHUI PO3YHH YU OCTOH TaK,
10 BCl MaTepiaiy AiI0Th Pa3oM, MPOTUIIIOYU
eeKTaM BIUIHBY

1.5.2.4
NoMnepeaHbO HANPY KeHa KiaaKa

— EN 10080, Steel for the reinforcement of
concrete - Weldable reinforcing steel;
— prEN 10138, Prestressing steels;

— EN ISO 1461, Hot dip galvanized coat-
ings on fabricated iron and steel articles
—Specifications and test methods.

1.3 Assumptions

(1)P The assumptions given in 1.3 of EN
1990:2002 apply to this EN 1996-1-1.

1.4 Distinction between principles and ap-
plication rules

(1)P The rules in 1.4 of EN 1990:2002 apply
to this EN 1996-1-1.

1.5 Terms and Definitions
1.5.1 General

(1) The terms and definitions given in
EN 1990:2002. Clause 1.5. apply to this
EN 1996-1-1

(2) The terms and definitions used in this
EN 1996-1-1 are given the meanings con-
tained in clauses 1.5.2 to 1.5.11, inclusive.

1.5.2 Terms relating to masonry

1.5.2.1

masonry

an assemblage of masonry units laid in a
specified pattern and joined together with
mortar

1.5.2.2

unreinforced masonry

masonry not containing sufficient reinforce-
ment so as to be considered as reinforced ma-
sonry

1.5.2.3

reinforced masonry

masonry in which bars or mesh are embedded
in mortar or concrete so that all the materials
act together in resisting action effects

1.5.2.4
prestressed masonry
masonry in which internal compressive
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KaMm’siHa KJaJiKa, B sIKid BHYTPIIIHSA KOMIIpe-
ciiiHa Hampyra Oyla HaBMHMCHO BHKIJIMKaHa
PO3TATaHHSAM apMaTypH

1.5.2.5

o0MexxeHa KJIajgKa

KaM’sHa KjajJKa, 1[0 HaJaeThed 3 3aji300e-
TOHHUMHU CIICMCHTAMU YU O6M€)KyIO‘II/IMI/I
€JIEMEHTaMH apMOBAaHO1 KaM SHOI KJIAJIKH Yy
BEPTUKAJIbHOMY Ta  TOPH30HTAJIBLHOMY Ha-
MpsAMKax

1.5.2.6

3’€¢MHAHHA KJIAAKH

pO3TallyBaHHS €JIEMEHTIB Y KaM’ siHIM KiIaii
B PEryJIsipHiiA 3aKOHOMIPHOCTI ISl IOCSATHEH-
HS 3BUYANHOI il

1.5.3 Tepminu, mo cToCyrOTHCS MII[HOCTI
KJIQIKH

1.5.3.1

THIIOBA MILIHICTh KJIAJAKH

3HAYE€HHsA MIINHOCTI KaM’ SHOI KJIaaKu, 3a1a-
HOIO IMOBIpHICTIO 5%, 110 HE MOXe OyTH J10-
CATHYTa B TIMOTETHUYHO HEOOMEXKEHIN cepii
icriutiB. Ile 3HaUeHHS B3arali BiJIIIOBiJIa€ HO-
MIHAJILHOMY KBaHTUJIIO CTATUCTUYHOTO TiIO-
TETUYHOTO PO3IMOAUICHHS OCOOIMBUX BIACTU-
BOCTel Marepiany abo BHUpOOy y cepii icru-
TiB. HoMiHanbHe 3HaYeHHA B OKPEMHX BHUIIa-
JIKaX BUKOPHUCTOBYETHCS SIK XapaKTEpHE 3Ha-
YCHHSI.

1.5.3.2

MIIHICTh Ha CTHCKAHHA KJIAIKH

MIIHICTh KaM’sSHIN KJIQJAKU Py KoMITpecii 6e3
e(eKTIB IUIOMMHHOTO OOMEKHUKA, XPYIKOCTI
a00 eKCIIEHTPUCUTETY HAaBAHTAKCHHS.

1.5.3.3

MILHiCTh HA 3CYB/3Pi3 KIaAKH

MIIHICTG KaM’SHOI KJIAIK{, IO IMAHA€ThCS
3YCHILISM 3CYBY

1.5.34
MIIHICTh HA 3rUH KJIAAKH
MIIHICTE KaM’ STHOI KJIQAKA Ha 3THH

1.5.3.5

anchorage bond strength

MIiLHiCTh AHKEPHOT0 3’€AHAHHSA

MILHICTh 3’€IHAHHSA HAa OJWHULIIO IUIOLIl IIO-
BEpXHI MIXK apMyBaHH;IM Ta OeTOHOM abo Oy-

stresses have been intentionally induced by
tensioned reinforcement

1.5.2.5

confined masonry

masonry provided with reinforced concrete or
reinforced masonry confining elements in the
vertical and horizontal direction

1.5.2.6

masonry bond

disposition of units in masonry in a regular
pattern to achieve common action

1.5.3 Terms relating to strength of masonry
1.5.3.1

characteristic strength of masonry

value of the strength of masonry having a pre-
scribed probability of 5% of not being at-
tained in a hypothetically unlimited test se-
ries. This value generally corresponds to a
specified fractile of the assumed statistical
distribution of the particular property of the
material or product in a test series. A nominal
value is used as the characteristic value in
some circumstances

1.5.3.2

compressive strength of masonry

the strength of masonry in compression with-
out the effects of platen restraint, slendemess
or eccentricity of loading

1.5.3.3

shear strength of masonry

the strength of masonry subjected to shear
forces

1.5.3.4
flexural strength of masonry
the strength of masonry in bending

1.5.3.5
anchorage bond strength

the bond strength, per unit surface area, be-
tween reinforcement and concrete or mortar,
when the reinforcement is subjected to tensile
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JIBETLHUM PO3YMHOM, KOJIM apMyBaHHS TiJI-
JaeThesl Ml PO3TSDKHUX ab0 KOMIIpeCciHHUX
CHII

1.5.3.6

aaresust

epexT (opMyBaHHS OYyIiBEIBHUM PO3YHMHOM
OIOPY PO3TATHEHHIO Ta ONOpPY A0 3CYBY Ha
KOHTAKTYIOUii MIOBEPXHI CKJIaJJOBUX KaM’sTHOT
KJIaJIK1

1.5.4 Tepmian, mo crocyrThes 0J10KIB
KaM A HOI KJIAJAKH

1.54.1

0JIOK KJIAAKU

dbopmoBaHuil 3a3mayieTilb KOMIIOHEHT, IO
Mae OyTH BHKOPHCTAaHMM B KOHCTPYKILIi 3
KaM’ SHOI KJIaJIKU

1.54.2

rpynu 1, 2, 3 i 4-x 0,10KiB KJIaIKH
MO3HAYEHHS TPYI s OJIOKIB KaM’sIHOT KJlaj-
KH, BIJIMOBIAHO JO TMPOIEHTHOI KUTBKOCTI Ta
HAMpPaBIIEHOCTI OTBOPIB Y YacTHHAX, SIKI yK-
TaIal0ThCS

1.54.3

NOBEPXHS OCHOBH

BEpXHs a00 HIKHA MOBEPXHA OJOKY KaM’ sSHOT
KJIaJIKH, 1110 YKJIaJeHUH, 32 IpU3HAYEHHAM

1.5.4.4

CMHUYKA

BUiMKa (3arnubieHHs), chopMoBaHa Mia 4ac
BUPOOHUIITBA B OJHIN a00 OibIlle MOBEPXHI
070Ky KaM’sTHOT KJIaJIKu

1.54.5

OTBIp

chopMoBaHa MOPOKHHUHA, SKa MOXE MPOXO-
JTUTH TTOBHICTIO 200 HE MOBHICTIO Yepe3 OJIOK
KaM’ SHOT KJIaIK!

1.5.4.6
OTBip 1715 3aXBaTy
chopMOoBaHa TIOPOKHWHA B  CKIIQJOBIH

KaM’sTHO1 KJIaJIKM JJIs TIOJIETIIEHHS 3aXBaTy Ta
niioMy OJHI€I0 YM JTBOMA pyKaMu a0o Malu-
HOIO

1.5.4.7

nepeMHYKa

TBEpAM Marepiall MK OTBOpaMH B OJOIIi
KaM’sIHOT KJIaJKU

1.5.4.8
000JI0OHKA

or compressive forces

1.5.3.6

adhesion

the effect of mortar developing a tensile and
shear resistance at the contact surface of ma-
sonry units

1.5.4 Terms relating to masonry units

1.5.4.1

masonry unit

a preformed component, intended for use in
masonry construction

1.54.2

groups 1, 2, 3 and 4 masonry units

group designations for masonry units, accord-
ing to the percentage size and orientation of
holes in the units when laid

1.5.4.3

bed face

the top or bottom surface of a masonry unit
when laid as intended

1.5.4.4

frog

a depression, formed during manufacture, in
one or both bed faces of a masonry unit

1.5.4.5

hole

a formed void which may or may not pass
completely through a masonry unit

1.5.4.6

griphole

a formed void in a masonry unit to enable it to
be more readily grasped and lifted with one or
both hands or by machine

1.5.4.7

web

the solid material between the holes in a ma-
sonry unit

1.54.8
shell
the peripheral material between a hole and the
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nepudepiiHui MaTepia MiXK OTBOPOM Ta JIH-
[[OBOKO YACTUHOIO OJIOKY KaM’SIHOT KJIaJIKH

1.5.4.9

3arajibHa MJI0IIa

oA TOMEPEYHOro mepepizy Onoky 6e3
3HW)KKU Ha TUIOILY OTBOPIB, BUIMOK Ta BUCTY-
I11B

1.5.4.10
KOMIIpeciliHa MIlIHICTh 0JIOKIB KJIAaJKU
cepeqHs KOMIpeciiiHa MIIHICTh BUSHAYEHOTO

yucina OJOKIB KaM’siHO1 Kianku (muBuch EN
771-1-EN 771-6)

1.54.11
HOpMAJIi30BaHa
0JIOKIB KI1aJIKH
KOMIIpeciiiHa MilHICTh OJIOKIB KaM’siHOT Kja-
1KY, TiepeBe/ieHa (KOHBEPTOBaHa) Ha KOMIIpe-
CiliHy MIIHICTh €KBIBJICHTHOTO BUCYIIICHOTO
Ha MOBITPi 070Ky KaM’sTHOI KIaJKu 3 rabapu-
tamu: 100 mm mumpusoro ta 100 MM BUCOTOIO
(muBucek EN 771-1- EN 771-6)

KOMIIpeciiiHa MIilHICTH

1.5.5 Tepminu, mo crocywThes OyaiBe-
JBHOT0 PO3YUHY

1.5.5.1

PO3YMH IJIl KIAAKH

CyMilml oOaHOTO abo Oinbllle HEOpPraHiYHUX
B’SDKYYHX, HAIIOBHIOBAYiB Ta BOJH, Ta IHKOJIU
n00aBOK Ta/a00 HOMILIOK IUI1 OCHOBH,
3’€THAHHS TA PO3IIMBKH IIBiB.

1.5.5.2

PO3YHH AJs KJIAIKH 3arajibHOr0 Npu3Ha-
YeHHS

OyIiBenbHHI pO3UnH 6€3 OyAb-IKHUX 0CO0IIH-
BUX XapaKTEPUCTHK

1.5.5.3

MIJIKO JUCTIepPCiHHUH PO3YUH /Il KJIAAKH
KOHCTPYKTUBHUN Oy/AIBENIbHUN PO3YMUH JUIS
KaM’sIHO1 KJIaJIKU 3 HallOBHIOBaYeéM MaKCHMa-
JBHOTO PO3Mipy MEHIIe a00 PIBHUM BCTAHOB-
JIEHOMY 3HAYE€HHIO

ITPUMITKA: JIuBHCH IPUMITKY B IIyHKTI 3.6.1.2 (2)

1.5.5.4

Jierkuii OyaiBeJIbHMI PO3YHMH Il KIAAKHA
KOHCTPYKTUBHUN OyAiBeNbHUN PO3YMH IS
Kam’sTHOT KJIQJIKH, IIUTbHICTh SIKOTO B CyXOMY
3aTBEPAIOMY CTaHI € HUKYOIO 32 BCTAHOBJIE-
He 3Ha4yeHHs 3rigHo EN 998-2

face of a masonry unit

1.54.9

gross area

the area of a cross-section through the unit
without reduction for the area of holes, \oids
and re-entrants

1.5.4.10

compressive strength of masonry units

the mean compressive strength of a specified
number of masonry units (see EN 771-1 to

EN 771-6)

1.5.4.11

normalized compressive strength of ma-
sonry units

the compressive strength of masonry units
converted to the air dned compressive
strength of an equivalent 100 mm wide x 100
mm high masonry unit (see EN 771-1 to EN
771-6)

1.5.5 Terms relating to mortar

1.5.5.1

masonry mortar

mixture of one or more inorganic binders, ag-
gregates and water, and sometimes additions
and/or admixtures, for bedding, jointing and
pointing of masonry

1.5.5.2

general purpose masonry mortar

masonry mortar without special characteris-
tics

1.55.3

thin layer masonry mortar

designed masonry mortar with a maximum
aggregate size less than or equal to a

prescnbed figure
NOTE: See note in 3.6.1.2 (2)

1.5.54

lightweight masonry mortar

designed masonry mortar with a dry hardened
density below a prescribed figure according
to EN 998-2
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1.5.5.5

KOHCTPYKTHUBHUI OyaiBeJIbHUI PO3YNH
PO34YMH, CKJIaJ SKOTO Ta METOJl BUPOOHUIITBA
BI/I6paH0 J11 JOCATHCHHS BHU3HAYCHUX BJIAC-
TUBOCTEH (KOHIICTIIIISI BUKOHAHHS )

1.5.5.6

3aJaHuil (MpUiiHATHII) OyaiBeILHU Po3-
YMH VIS KJIAJIKU

OyaiBenbHUIM po34MH 3poOJeHUH y 3a3malie-
Tib BU3HAYEHUX MPOMOPIIIAX, BIACTHBOCTI
SIKUX BU3HAYAIOTHCS 3 YCTAHOBIEHUX MPOTO-
pIIiH CKJIATOBUX (KOHIIETIITIS PEIETITY)

1.5.5.7

OyaiBeJIbHUI PO3YMH BUTOTOBJICHUH 3a-
BOJACHKHM METO0M

OyIiBeNbHHI PO3YMH, T030BAaHUH Ta 3aMilla-
HHUH Ha 3aBOJI1

1.5.5.8

HANIBroToBUii OyaiBeJIbHUI PO34YUH, BUT0-
TOBJICHUH 3aBOJCHKUM METOI0M
3a3paneriap po3dacoBanuil OyaiBeNbHUN pO-
34MH a0o0 3a3Jajlerih 3MillaHuN OyliBelb-
HUH PO3YMH 13 BallHa Ta MiCKY

1.5.5.9

3a3naJieriib po3gacoBanuii OyaiBeabHUI
PO34MH

OyIiBeIbHUIM PO3YHH, CKJIAOBI SKOTO MOBHI-
CTIO T030BaHi Ha 3aBO/Ii, IOCTAaBJICHI Ha Oy/Ii-
BEJILHUI MaHIaHYWK Ta 3MIMIAHI TaM 3TiTHO
cnenudikarii Ta yMoBaM BUPOOHHKA

1.5.5.10

3a3aaJieriib 3MilaHuii OyaiBeIbHUH PO3-
YMH i3 BalHa Ta MmicKy

OyIiBeIbHUI PO3YHH, CKJIAOBI SKOTO MOBHI-
CTIO T030BaHi Ha 3aBO/Ii, IOCTAaBJICHI Ha Oy/Ii-
BEJILHUM MalIaHYMK, J¢ JOMAIOTHCS IT0HalTb-
IIi CKIajaoBl, BH3HAueHi ab0 ITOCTaBjEeHI 3a-
BOZIOM (HArp., IEMEHT) Ta 3MilllaHi 3 BaITHOM
Ta MICKOM

1.5.5.11

OyAiBeJIbHUI PO34YUH, BUTOTOBJICHHI HA
MaliIaHYIUKY

OyIiBeIbHUI PO3YMH, CKJIAICHUH 3 1HIUBIIY-
aJbHUX KOMIIOHEHTIB JO30BaHUX Ta 3Milla-
HUX Ha OyJiBETbHOMY MalJIaHIHKY

1.5.5.5

designed masonry mortar

a mortar whose composition and manufactur-
ing method is chosen in order to achieve spec-
ified properties (performance concept)

1.5.5.6

prescribed masonry mortar

mortar made in predetermined proportions,
the properties of which are assumed from the
stated proportions of the constituents (recipe
concept)

1.5.5.7
factory made masonry mortar
mortar batched and mixed in a factory

1.5.5.8

semi-finished factory made masonry mor-
tar

prebatched masonry mortar or a premixed
lime and sand masonry mortar

1.5.5.9

prebatched masonry mortar

mortar whose constituents are wholly batched
in a factory, supplied to the building site and
mixed there according to the manufacturers'
specification and conditions

1.5.5.10

premixed lime and sand masonry mortar
mortar whose constituents are wholly batched
and mixed in a factory, supplied to the build-
ing site, where further constituents specified
or provided by the factory are added (e. g.
cement) and mixed with the lime and sand

1.5.5.11
site-made mortar

a mortar composed of individual constituents
batched and mixed on the building site
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1.5.5.12

KoOMIIpeciiiHa MillHiCTh Oy1iBeJIbLHOTO PO3-
YHHY

CepelHsl KOMIIPECiifHa MIIHICTh BHU3HAYCHOL
KUTBKOCTI 3pa3KiB OyAiBEIILHOTO PO3UMHY Ii-
CJIsl TBEPAIHHS Ha MPOTs3i 28 AHIB

1.5.6 TepmiHu, 0 CTOCYIOTHCH 3a110B-
HEHHSI 0ETOHY

1.5.6.1

0eTOHHMIA 3aIIOBHIOBAY

OCTOH, 1110 BUKOPUCTOBYETHCS ISl HATIOBHEH-
HS 3a37aNerigb 3po0JeHUX OTBOpiB abo Mo-
PO’KHEU B KJIAJIITI

1.5.7 TepmiHn, M0 CTOCYIOTHCS ApMYy-
BaHHS

1.5.7.1

CTaJIb JIS apMYBaHHSA

cTajieBa apMarypa Uil BUKOPUCTaHHS B Kia-
ALl

1.5.7.2

apMYBaHHS TOPU30HTAJIBHOIO WIBY KJIAAKH
CTaJb JUIs apMyBaHHsI, BUTOTOBJIEHA 3aBOJICh-
KMM METOJIOM, JUIs YKJIaJaHHsI B TOPU30HTa-
JbHUH II0B KJIaJIKU

1.5.7.3

NonepeHb0 HANPYKYI0YA CTATD

CTaJIeBl IPOTH, IPYTH 200 JKUIJIH JJIs1 BUKOPH-
CTaHHA B KJIAIIl

1.5.8 Tepminu, 10 CTOCYIOTHCH A0MOMINK-
HUX eJIEMEHTIB

1.5.8.1

riapoizoJsuis

IPOIIAPOK 3aXHUCHOTO MOKPHUTTS, OJIOKIB Kia-
JKW YM 1HIIUX MaTrepiaiB, U0 BUKOPUCTOBY-
IOTBCS B KJIaJLi A IPOTUIIl MPOXOHKEHHIO
BOJU

1.5.8.2

aHKep ISl KPilJIeHHs 00JIMIIOBAHHS CTiHH
MPUCTPIH I 3’ €THAHHS OJTHOTO TOJIOTHA ITy-
CTOTHOI CTIHM 4epe3 MyCTOTy 3 APYTUM IOJIO-
THOM a00 3 PaMOYHOK KOHCTPYKII€I IPO-
KJIAAKU CTIHA

1.5.8.3
IJIAHKA
MPUCTPIN ISl IPUETHAHHS €IEeMEHTIB KIaJAK1

1.5.5.12
compressive strength of mortar

the mean compressive strength of a specified
number of mortar specimens after curing for
28 davs

1.5.6 Terms relating to concrete infill

1.5.6.1

concrete infill

a concrete used to fill pre-formed cavities or
voids in masonry

1.5.7 Terms relating to reinforcement

1.5.7.1
reinforcing steel
steel reinforcement for use in masonry

1.5.7.2

bed joint reinforcement

reinforcing steel that is prefabricated for
building into a bed joint

1.5.7.3
prestressing steel
steel wires, bars or strands for use in masonry

1.5.8 Terms relating to ancillary compo-
nents

1.5.8.1

damp proof course

a layer of sheeting, masonry units or other
material used in masonry to resist the passage
of water

1.5.8.2

wall tie

a device for connecting one leaf of a cavity
wall across a cavity to another leaf or to a
framed structure or backing wall

1.5.8.3
strap
a device for connecting masonry members to
other adjacent components, such as floors and
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JI0 1HITUX CYMDKHHX KOMITOHEHTIB, TaKUX SIK
ITJJTOTY Ta JaXu

1.5.9 Tepminu, mo cToCylOTHCHA WIBIB i3
3al0BHEHHSIM OyIiBeJIbHUM PO34YHHOM
1.5.9.1

IIOB OCHOBH

MPOIIAPOK OYAIBEILHOTO PO3YMHY MiXK TOBe-
PXHSIM OCHOBH OJIOKIB KJIaJIKH

1.5.9.2

JUILOBU BEPTUKAJIBLHUI OB KJIAJAKH
(ros1I0BHUII OB KJIAIKHU)

I0B OyAiBETLHOTO PO34YHHY, IEPIICHANKY IS~
PpHHUI 10 3'€THAHHS OCHOBH Ta A0 JIUIBOBOT
CTOPOHHU CTiHU

1.5.9.3

MOA0BKHii OB (3'€IHAHHS)
BEPTUKAJIbHUMI 1110B Oy/1iBEJILHOIO PO3UHHY B
TOBILI CTiHH, TTAPAJICIbHUI 10 JUIBOBOI CTO-
POHHU CTiHU

1.5.9.4

thin layer joint

II0B 3 TOHKOI'0 HIapy

I0B, 3pO0JICHUI TOHKUM IIapOM Oy 1IBEJIbHO-
r0 PO3UUHY

1.5.9.5

PO3LIMBKA IBIB KJIAAKH

MPOLIEC 3aBEpIICHHS MIBY OYAiBEIHHOTO pPO3-
YHHY B MPOLIECI BUKOHAHHS POOOTH

1.5.9.6

PO31IMBKA LIBIiB

IIpOLIEC HAIIOBHEHHSI Ta 3aBEPILEHHS 1IBIB OY-
TiBETTLHOTO PO3YMHY B MICLSIX, JI€ MOBEPXHS
mBy Oyiia BuOpaHa abo 3aJMIIeHa BiIKPUTOIO
IUISL PO3IIMBKH

1.5.10 Tepminu 110 CTOCYIOTHCH THUIIB CTiH
1.5.10.1

Hecy4a CTiHa

CTiHA, CIIOYATKy pO3paxoBaHa Ha NEPEHECEH-
HS TUMYAcOBOTO HABAaHTAXXCHHS JIOJAaTKOBO
10 1 0cOOUCTOT Baru

1.5.10.2

CTiHA 3 OJJHOTO MOJIOTHA

cTiHa 0e3 mycrotu abo Oe3nmepepBHOTO Bep-
TUKAJIBHOTO IIBY B 11 MIOMIKHI

roofs
1.5.9 Terms relating to mortar joints

1.5.9.1

bed joint

a mortar layer between the bed faces of ma-
sonry units

1.5.9.2
perpend joint (head joint)

a mortar joint perpendicular to the bed joint
and to the face of wall

1.59.3

longitudinal joint

a vertical mortar joint within the thickness of
a wall, parallel to the face of the wall

1.5.94
thin layer joint

a joint made with thin layer mortar

1.5.9.5

jointing

the process of finishing a mortar joint as the
work proceeds

1.5.9.6

pointing

the process of filling and finishing mortar
joints where the surface of the joint has been
raked out or left open for pointing

1.5.10 Terms relating to wall types

1.5.10.1

load-bearing wall

a wall primarily designed to carry an imposed
load in addition to its own weight

1.5.10.2

single-leaf wall

a wall without a cavity or continuous vertical
joint in its plane
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1.5.10.3

MYCTOTHA CTiHA

CTiHa, IO CKJIAJA€Tecs 3 JBOX IMapalelbHUX
CTiH 3 OJHOTO TIOJIOTHA, €(PEKTUBHO 3B’ I3aHUX
pa3oM 3a JIOTOMOTOI0 aHKepiB abo apmarypu
3'enHaHHs OCHOBHU. [IpocTip MiX MOJOTHAMH
3aJIUIIAETHCS Y BUTIISA O€3MepepBHOI MyCTO-
TH 200 3aIIOBHEHUM YH YaCTKOBO 3allOBHEHUM
TEIUIOI30MALIHUM MaTepianoM, L0 HE Hece
HaBaHTa)XCHHS

[NPUMITKA: CriHa, 110 CKJIaga€ThCs 3 ABOX IIO-
JIOTCH PO3MCECKOBAHUX ITYCTOTOIO, AC OAHC 3 IMOJI0-
TEH HE I0Ja€ MIIHOCTI ab0 TBEPAOCTI IHIIOMY
MOJIOTHY (MOJJIMBO TaKOTO, IO HECe HaBaHTa-
)KCHHH), Ma€ BBa)XKaTHUCS SK CTiHA 13 3aXHUCHHUM
MOKPUTTAM

1.5.10.4

cTiHa 3 IBOX MOJIOTEH

CTiHA, MO CKJIAQJAEThCSA 3 JBOX IMapaelbHUX
[IOJIOTEH 3 MOMOBXKHIM IIBOM MIXK IOBHICTIO
3aIIOBHEHUMH PO3YHHOM Ta MIIHO
3B’SI3aHUMH Pa30M aHKepaMu IS KPIMJIeHHS
OOJUITIOBAHHS CTIHM JIJIsI TOTO, III00 MPUBECTH
IO cIUIBHOT Ail il HaBAaHTAXKEHHIM

1.5.10.5

NMYyCTOTHA CTiHA 3 IEMEHTHOI0 PO3YHHY
CTIHAQ MO CKIAJAEThCS 3 TBOX MapalelbHUX
MOJIOTEH 3 IyCTOTOIO, 3aIIOBHCHOIO OCTOHOM
abo IIeMEHTOM, Ta MIIIHO 3B’A3aHHUX Pa3OM
aHKepaMU JJI KPITJICHHST OOJIHUITIOBAHHS CTi-
HU a00 MiJCUJICHHAM TOPU30HTAJIBHOTO IIBY
JUTsl TOTO, 100 MPUBECTH IO CIIIBHOT Ail i
HaBaHTAXKCHHSIM

1.5.10.6

00JIMIILOBaHA CTiHA

CTiHa 3 JHIILOBUMH €JIEMEHTAMH, 3aKpiruie-
HUMH Ha €JEMEHTH OCHOBHU JI TOIO, I[00
MPUBECTH JO CIUIBHOI il MMl HaBaHTa)KEH-
HSIM

1.5.10.7

000JI0HKOBA HAIJIACTOBaHA CTiHa

CTiHA, B SKii OJIOKM KJaJK{ HaIIacTOBaHI Ha
IBi 1 Oifbllle CMYXKKHM PO3YMHY, JIBI 3 SKHX
3HAXOATHCS Ha 30BHINTHBOMY Kpai MOBEPXHI
OCHOBH 0JIOKIB

1.5.10.8
CTiHA i3 3AXHCHUM NOKPUTTAM
CTiHA, 1110 BUKOPUCTOBYETHCA K 30BHIIIHE

1.5.10.3

cavity wall

a wall consisting of two parallel single-leaf
walls, effectively tied together with wall ties
or bed joint reinforcement. The space between
the leaves is left as a continuous cavity or
filled or partially filled with non-loadbearing
thermal insulating material

NOTE: A wall consisting of two leaves separated
b\ a cavity, where one of the leaves is not contrib-
uting to the strength or stiffness of the other (pos-
sibly loadbearing leaf, is to be regarded as a ve-
neer wall.

1.5.10.4

double-leaf wall

a wall consisting of two parallel leaves with
the longitudinal joint between filled solidly
with mortar and securely tied together with
wall ties so as to result in common action un-

der load

1.5.10.5

grouted cavity wall

a wall consisting of two parallel leaves with
the cavity filled with concrete or grout and
securely tied together with wall ties or bed
joint reinforcement so as to result in common
action under load

1.5.10.6

faced wall

a w all with facing units bonded to backing
units so as to result in common action under

load

1.5.10.7

shell bedded wall

a wall in which the masonry units are bedded
on two or more strips of mortar two of which
are at the outside edges of the bed face of the
units

1.5.10.8

veneer wall

a wall used as a facing but not bonded or con-
tributing to the strengtii of the backing wall or
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MTOKPHTTS, aJie He TMPUKPIIJICHA Ta HE JI0/1a€
MIIIHOCTI CTiHI OCHOBHU M KapKaCHIii KOHC-
TPYyKIIii

1.5.10.9

CTiHA, 0 MPOTHU/IIE 3CYBY

CTiHA, 10 TPU3HAaYEHA MIPOTUIIATH OOKOBUM
cwiaM B 11 IUIOMINHL

1.5.10.10

CTiHA, 10 J01A€ }KOPCTKOCTI

CTiHA, 10 YTBOPIOE MEPHEHIUKYIISAP A0 1HIIOT
CTIHU ISl HaJIaHHS OTIOPY MPOTH OIYHUX CHII
a00 mpoTH il BUTUHAHHIO 1 TAKIM YUHOM Ha-
1a€e cTabUTBHOCTI CIIOPYIi

1.5.10.11

CTiHA 1110 He Hece HABAHTAKEeHHS

CTiHa, KA HE PO3TIAAAETHCS TaKO¥0, IO TPO-
TUJIIE CUJIaM TakK, 110 MOXe OyTH mepemilieHa
0e3 30MTKy OCTAaTOYHOI IIIICHOCTI KOHCTPYK-
i1

1.5.11 Pi3Hi Tepminm
1.5.11.1

KaHaBKa

KaHaJl, YTBOPEHU B KA/l

1.5.11.2
noriuoJeHHs (Hima)
BUiMKa, YTBOPEHA B JIMIILOBiH CTOPOHI CTiHU

1.5.11.3

HeMEHTHUH PO34YHH

HAJIMBHUH PO3YMH LIEMEHTY, MICKY Ta BOJIU
JUISL 3aIIOBHEHHS MAJIUX TIOPOKHUH Ta ITyCTOT

1.5114

pyxomuii OB (3'€THAHHA)

II0B, 110 J03BOJISI€ BUIBHUHM PyX B IUIOLIMHI
CTIHH

1.6 CumBoJan

(1) me3amexHi BiT MaTepiady CHMBOJIHU Haja-
Hi B wacuHi 1.6 EN 1990.
(2) 3amexHi BiJl MaTepialy CUMBOJIH, 1110 BU-
KOpPHUCTOBYIOThCS B IIboMy EN 1996-1-1, Ta-
Ki:

Jlamuncoki nimepu

ai BiCTaHb BiJ KiHI CTIHU 4O HaKOIN-
YKYOTO Kparo HABAHTAKEHOT YaCTHHHU

ax BiJICTaHb BiJl MOBEPXHI OMOPH J0 TO-

framed structure

1.5.10.9
shear wall
a wall to resist lateral forces in its plane

1.5.10.10

stiffening wall

a wall set perpendicular to another wall to
give it support against lateral forces or to re-
sist buckling and so to provide stability to the
building

1.5.10.11

non-loadbearing wall

a wall not considered to resist forces such that
it can be removed without prejudicing the re-
maining integrity of the structure

1.5.11 Miscellaneous terms
1.5.11.1

chase

channel formed in masonry

1.5.11.2
recess
indentation formed in the face of a wall

1.5.11.3

grout

a pourable mixture of cement, sand and water
for filling small voids or spaces

1.5.11.4

movement joint

a joint permitting free movement in the plane
of the wall

1.6 Symbols

(1) Material-independent symbols are given in
1.6 of EN 1990.

(2) Material-dependent symbols used in this
EN 1996-1-1 are:

Latin letters

a1 distance from the end of a wall to the
nearest edge of a loaded area;

ax distance from the face of a support to the
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MIEPEYHOT0 Tepepi3y, IKUH PO3TIIIIa€THCS

A HaBaHTa)KeHa TOPU3OHTAIIbHA TUTONIA
3arajibHOTO IIEPETHHY CTIHU

Aet e(heKTUBHA IJI0IIa ONIOPU

As IUIOIIA IONIEPEYHOro Nepepizy craie-

BOI apMaTypu

Asw  TUIOIIA IONIEPEYHOI apMaTypu
b HMIMPUHA CEKIiT
be IIIMPUHA TTOJIOBUHU BiJICTaHI MK 00-

MEXHUKaMHU CTUCHYTOI TOBEPXHI

bet  edexkrTuBHA mmMpHHA (QIAHIEBOTO €Je-

MEHTY
bet1  edexTuBHA MMpUHA (DIAHIIEBOTO €JIe-
MEHTY

beft  edexTrBHA TOBIIMHA (IAHIIEBOTO
eJIEMEHTY

Cnom  HOMIHAJIBHUH 1Iap OETOHY

d e(dexTuBHA rMHOMHA OaTKu

da BIJIXWJIEHHS apKu MiJl PO3paxyHKOBUM

OOKOBHM HAaBAaHTAKEHHSIM
de HaNOUIBLINI pO3Mip MONEPEYHOro Me-
pepi3y CTEpKHIO y HAPSMKY BUTHUHY

ec JOJTATKOBUH EKCIEHTPUCUTET

€he €KCLIEHTPUCUTET yropi abo YHU3Y CTi-
HHU, K pe3yJIbTaT TOPU30HTAIBLHUX HaBaHTa-

KEHb
éhm  EKCUEHTPHCHUTET B CEPEIUHI CTiHH, 5K

pe3yabTaT TOPU30OHTATHLHIUX HABAaHTAXKCHB

ei eKCLIEHTPUCUTET yropi abo YHU3Y CTi-
HU

einit ~ TTOYATKOBHH €KCIICHTPUCHUTET

ek EKCIEHTPUCHUTET 3-3a MOB3yUYOCTI

em €KCLIEHTPUCUTET 3-32 HaBaHTaKEHHS
emk  CKCIECHTPUCHUTET B CEPEINHI CTIHU

E KOPOTKOCTPOKOBHI CiKy4Hil MOYJIb

cross-section being considered;

A loaded horizontal gross cross-sectional
arca of a wall,

Aer effective area of bearing;

As cross-sectional area of steel reinforce-
ment;

Asw area of shear reinforcement;

b width of a section;

be width of the compression face midway
between restraints;

ber effective width of a flanged member;

ber1  effective width of a flanged member;

bert effective thickness of a flanged member;

cnom nominal concrete cover;

d effective depth of a beam;

da deflection of an arch under the design lat-
eral load;

dc largest dimension of the cross section of a
core in me direction of bending;

ec additional eccentricity;

ene eccentricity at the top or bottom of a

wall, resulting from horizontal loads;

ehm eccentricity at the middle of a wall, re-
sulting from horizontal loads;

ei eccentricity at the top or the bottom of a
wall;

einit 1nitial eccentricity;
ex eccentricity due to creep;
em eccentricity due to loads.

emk eccentricity at the middle of the wall;

E short term secant modulus of elasticity of
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HPY>KHOCTI KaM’sIHOT KJIaJIK1
Elongterm TOBFOCTPOKOBUI CIKy4YHi MOIYJIb

NPY’KHOCTI KaM’STHOT KJIaJIK1

En MOJ1yJIb MIPY’KHOCTI €JIEMEHTY 1
fo HOpMaJli30BaHa CEPEIHS MIIHICTh Ha
CTHCK OJIOKY KaM’sIHOT KJIaJK1
food  PO3paxyHKOBA MIIIHICTh apMaTypHOT
cTai
fook  XapaKTepUCTUYHA MIIHICTh OMOPH
Sek XapaKTepUCTHYHA MIIHICTh OETOHHO-
rO 3alOBHIOBAaYa Ha CTUCKAHHS
fovk  XapaKTepUCTHYHA MIIHICTH Ha 3CyB
OETOHHOTO 3aIIOBHIOBAYA
fd MPOEKTHA MIIHICTh KaM’ STHOT KJIaJKu
Ha CTHCKaHHS Y BUBHAYCHOMY HaNpPsSMKY
S XapaKTepUCTHYHA MILHICTh KaM’sHOT
KJIQJKU Ha CTUCKAHHS
Jm KOMITpECiiHa MIIHICTh PO3YUHY IS
KaM’ SHOT KJIaIKU
fvd  TIPOGKTHA MIIHICTh Ha 3CYB KaM’sIHOI
KIIJIKA
Sk XapaKTePUCTUYHA MIITHICTh Ha 3CYB
KaM’ SHOT KJIaIKU
fvko  XapaKTEpUCTHYHA MOYATKOBA MIIIHICTh

Ha 3CYB KaM’sIHOT KJIaJIKH T1iJ] HYJIbOBOTO
CTHUCKAIOYO0 HAMPYTOI0

St MeKa [T 3HAYCHHS fvk

fxd fvit TIPOEKTHA MILHICTh HA BUTHH, IO BiJ-

TMIOB1/1a€ IJIONIMHI BUTHHY

Jxdl

KJIaJIKH, 1110 Ma€ IUIOUIUMHY pyHHYBaHHS,

MIPOEKTHA MIIHICTh HA BUTHH KaM STHO1

napaneibHy J0 TOPU30HTATBHOTO IIBY
fxdl,app HMOBIpHA IMPOCKTHA MIIIHICTh Ha BU-

THH KaM’sTHOT KJIaJIKH, [0 Ma€ TUIo-

IIMHY PYWHYBaHHS MapaJiebHy 110 TO-

PU3OHTAJIBLHOI'O BY

masonry,

Elongterm long term modulus of elasticity of
masonry;

Ex modulus of elasticity of member n;

fo normalised mean compressive strength of
a masonry unit;

food design anchorage strength of reinforcing
steel;

Jook characteristic anchorage strength;

fek  characteristic compressive strength of
concrete infill;

fevk characteristic shear strength of concrete
infill;

fa design compressive strength of masonry in
the direction being considered;

Jfx characteristic compressive strength of ma-
sonry;

fm compressive strength of masonry mortar;

fva design shear strength of masonry;

fvk characteristic shear strength of masonry;

Jfvko characteristic initial shear strength of ma-

sonry, under zero compressive stress;

limit to the value of fu;

St

Sxd fuit
the plane of bending;

design flexural strength appropriate to

fxd1  design flexural strength of masonry hav-
ing the plane of failure parallel to the bed
joints;

fxdiapp apparent design flexural strength of
masonry having the plane of failure parallel to

the bed joints;
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fxki

KaM’sIHO1 KJIaJIKH, 1110 MA€ IUIOMIMHY PYHHY-

XapaKTEePUCTUIHA MIITHICTh HA BUTHH

BAaHHS apajiebHy 10 TOPU30HTAIBHOIO LIBY

Jxd2

KJIJKH, 1110 Ma€ TUIOIIMHY pyIHYBaHHS

MPOEKTHA MIIHICTh Ha BUTUH KaM’ STHOT

NEPIECHAUKYJISIPHY 10 TOPU3OHTAIBHOTO MIBY
fxd2,app KIMOBiIpHA MPOEKTHA MIIHICTH HA BU-
THH KaM’ sTHOT KJIaJIKH, [0 Ma€ TUIOIUHY
pYWHYBaHHS TIEPICHIUKYJISIPHY 10 TOPH30H-
TaJBHOTO HIBY

Jfxi2

KaM’sHOT KJIaJIKH, 10 Ma€ IUIOIUHY pyHHY-

XapaKTepUCTHYHA MILIHICTh HA BUTUH

BAaHHS NEPIIEHANKYJIPHY 10 TOPU30HTAIbHO-

IO IIBY

Jyd IPOEKTHA MIIHICTh apMyI0U0i cTai

Sk XapaKTepUCTHYHA MILIHICTh apMyIO4Oi

craii

Fa MPOEKTHUN KOMIIPECIHHUN ab0 TpyxK-
HUH OIip aHKepy AJs KPIIUIeHHS 00-
JINIIOBAHHY CTIHU

g 3arajibHa IMUPUHA CTPIYOK PO3UHHY

G MOJTYJIb 3CYBY KaM’ SHO1 KJIaJKH

h YHCTa BUCOTA KaM’ sTHOI CTiHU

hi YHCTa BUCOTA KaM’ SHOI CTiHH, [

her e(eKTUBHA BUCOTA CTIHU

hwot  3arajJibHa BUCOTa KOHCTPYKIIi B Bep-

xiBKU (hyHAaMeHTy a0 cTiHU, a0 CepleBUHU

he BUCOTA CTIHU JI0 PiBHS HABaHTa)KEHHS

I JIpyTUH MOMEHT TUIOIIMHY €JIEMEHTY, ]

k CITIBBITHOIIICHHS 3aTHOCTI MOTNEpey-

HOT'O HABAaHTaXCHHS BEPTUKAJIBHO CTATHYTOI
CTiHHM JI0 3/aTHOCTI MONEPEYHOT0 HaBaHTa-
KCHHs J1CHOT TUTOIi CTiHM, OepydH 10 yBa-
T MOKJIUBE OOMEXEHHS OOpIIopy

km CIiBB1IHOIIIEHHS KOPCTKOCTI TJIUTH

710 KOPCTKOCTI CTIHU

Jxk1 characteristic flexural strength of masonry
having a plane of failure parallel to the bed
joints
Jxd2

ing the plane of failure perpendicular to the

design flexural strength of masonry hav-

bed joints
fxd2app  apparent design flexural strength of
masonry having the plane of failure perpen-

dicular to the bed joints;

Jfxk2 characteristic flexural strength of mason-
ry having a plane of failure perpendicular

to the bed joints;

fva design strength of reinforcing steel;

Jyk

Fa characteristic strength of reinforcing steel
design compressive or tensile resistance of a
wall tie;

g total of the widths of mortar strips;

G shear modulus of masonry;

h clear height of a masonry wall;

hi clear height of masonry wall, i;

her effective height of a wall,

hiot total height of a structure, from the top of
the foundation, or a wall, or a core;

he height of a wall to the level of the load;
I second moment of area of member, j;

k ratio of the lateral load capacity of a verti-
cally spanning wall to the lateral load capacity
of the actual wall area, taking possible edge

restraint into account;

km ratio of slab stiffness to wall stiffness
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ke o0epTanpHa )KOPCTKICTh 0OMEKEHHS
K KOHCTaHTAa, 1110 BAKOPHCTOBYETHCS Y
PO3paxyHKY KOMITPECIHHOT MIITHOCTI KaM STHOT
KIIJIKA

/ JIOBKUHA CTIHU (MK 1HIIMMU CTiHA-

MU, MK CTIHOIO Ta IMPOPI30OM YU MiX MPOpi-

3aMHu)

Ib JOB’KHMHA IPSIMOi aHKEPOBKHU

le JIOBKUHA CTUCHYTOI YaCTUHU CTIHU
Lol CBITJIOBA JOBKMHA HPOPI3Y

Lef e(eKTUBHMIA NPOJIIT TonepeunHu (Oa-

JIKH) 3 KaM’ STHOT KJIaJKu
lefm  edexTHBHA IOBXKWHA OTIOPHU Ha cepe-

IIVHI BUCOTH CTIHH

I YHUCTA BIACTAaHb MK OIYHUMH 00OMe-
KyBadaMu
la JIOBXXHWHA 200 BUCOTA CTIHU MIXK CTiii-

KaMH, 110 371aTHI BUTPUMYBATH OCHOBUH THCK

apKu
Mad  1OJATKOBUN MPOEKTHUNA MOMEHT
Ma IIPOEKTHUM 3rMHAJIBHOTO MOMEHT HA

HU3Y CEPLIEBUHU
Mi
Miq

KiHIIEBHII MOMEHT B BY3IIi, 1
NPOCKTHE 3HAYCHHS MOMEHTY BUTHUHY
Haropi a0o Ha BHU3Y CTiHH

Mmd  TIpOEKTHE 3HaU€HHS HalOUIBIIOrOo
MOMEHTY TIOCEPEIHI BUCOTU CTiHU

Mrd  TPOEKTHE 3HAYEHHSI MOMEHTY ONIOPY

M4 TIpOEKTHE 3HAYEHHS 3aCTOCOBYBAaHOTO
MOMEHTY

MEqw TIpOEKTHE 3HAUYEHHS MOMEHTY HaJ Iie-
PEKPUTTSIM

Mredr  TIpOEKTHE 3HAYEHHS MOMEHTY ITiJ TIe-
PEKPUTTIM

n KUTBKICTh MTOBEPXiB

ni (bakTop KOPCTKOCTI ETIEMEHTIB

k: rotational stiffness of a restraint;
K constant used in the calculation of the

compressive strength of masonry;

[ length of a wall (between other walls, be-
tween a wall and an opening, or between
openings);

Iv straight anchorage length

lc length of the compressed part of a wall
la clear length of an opening

ler effective span of a masonry beam:

lefm effective length of a bearing at mid
height of a wall;

I+ clear distance between lateral restraints:

la the length or the height of the wall be-
tween supports capable of resisting an arch
thrust;

Mad additional design moment;

Ma design bending moment at the bottom of
a core;

M; end moment at node, i;

Miqa design value of the bending moment at
the top or the bottom of the wall;

Mma design value of the greatest moment at

the middle of the height of the wall;

Mrd design value of the moment of re-
sistance;
Mea design value of the moment applied;

Medaw  design value of the moment above a
floor;
Mear  design value of the moment below a
floor;

n number of storeys
ni stiffness factor of members;
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nt KUTbKICTh aHKEPIB I KPIIJICHHS 00-
JUIIOBaHHS CTiHU a00 3’€IHyBayiB Ha M2 cTi-
HHA

Atmin ~ MiHIMaJbHA KUTBKICTh aHKEPIB JIIS

KpIIUICHHS OOJIMITFOBAHHS CTiHH a00

3’€HyBayiB Ha M2 CTiHH

N CyMa MPOEKTHUX BEPTUKAIHLHUX BILIU-

BIB Ha OyJI0BY

Nad  MaKkcUMaJIbHUH TMPOEKTHUH po3Iip ap-

KU Ha OJMHUIIIO TOBXWHHU CTIHU

Nid MPOEKTHE 3HAYCHHS BEPTUKAIBLHOTO

HABaHTA)XCHHS 3BEPXy a00 3HHU3Y CTiHU a00
KOJIOHU

Nmd  TIPOEKTHE 3HAYEHHS BEPTUKAIHHOTO

HABaHTA)XCHHS Ha CEpeUHI BUCOTHU CTIHU 200
KOJIOHU

Nrd  TIPOCKTHE 3HAUCHHS BEPTHKAIBHOTO

OTOpy CTiHU a00 KOJOHHM 3 KaM’STHO1 KJIaJIKH

Nrde  TIPOEKTHE 3HAYEHHS OINOPY BEPTUKA-

JHFHOTO KOHIIEHTPOBAHOTO HABAHTAXKEHHS

CTIHU

Ned  TIPOEKTHE 3HAYEHHS BEPTUKAIHHOTO

HaBaHTa)KEHHS

NEedf  TPOCKTHE 3HAYCHHS HABAaHTAKEHHS

11032 TICPEKPUTTIM

Nedu  TIPOEKTHE 3HAYEHHS HAaBAHTAKCHHSI

Haa MEPCKPUTTAM

NEI  HaBaHTaXEHHs, CIPUYNHEHE MEPEK-
PUTTIM
NEdc  TIPOEKTHE 3HAYEHHS KOHLICHTPOBAHOI'O

BEPTUKATHHOTO HABAHTAKCHHS
@latd  TIPOEKTHE TIOMIepeYHa MII[HICTh Ha
OJIMHHMIIIO TUTOIII CTIHU

QOd MIPOEKTHE 3HAaYEHHsI IOBHOTO BEPTH-
KaJIbHOTO HaBaHTAXKEHHS

r CTpina migioMy apku

n: number of wall ties or connectors per m?
of wall;
nmin - Minimum number of wall ties or con-

nectors per m? of wall;

N sum of the design vertical actions on a
building;

Nad the maximum design arch thrust per unit
length of wall;

Nia design value of the vertical load at the

top or bottom of a wall or column;

Nmd design value of the vertical load at the

middle of the height of a wall or column;

Nrd design value of the vertical resistance of
a masonry wall or column;
Nrde design value of the vertical concentrated

load resistance of a wall,

Ned design value of the vertical load

Nedar design value of the load out of a floor

Nedu design value of the load above the floor

Nr1  load applied by a floor

NEdc
load

design value of a concentrated vertical
qatd design lateral strength per unit area of
wall

Qd design value of the total vertical load, in
the part of a building stabilised by a core

r archrise
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Re MeKa TeKy4OCTl CTall

s MPOMIXOK (1HTE€pBaJI) OTIEPEIHOTO
apMyBaHHSI
Eq4 NPOEKTHE 3HAYCHHS HABAHTA)KCHHS Ha

apMOBaHHI €IEMEHT KJIaIK1
t TOBILMHA CTIHUA

fchy ~ MaKCHUMallbHa INIMOMHA BEPTUKAIBHO-
ro nasy abo nmornubIeHHs 0€3 MmiapaxyHKy
fchh ~ MakKCUMallbHa MIMOMHA TOPU30HTAIIb-

HOTro a00 HaXHJIEHOTO nasy

ti TOBIIIMHA CTIHH I

tmin MiHIMaJbHa TOBIIMHA CTiHA

fef e()eKTHBHA TOBIIMHA CTIHU

tr TOBIIHA KPOMKH

tri TOBILMHA pelpa, i

VEd  TpOEKTHE 3HAYCHHS MMONEePEeYHOro Ha-
BaHTAKEHHS

VRd  TIpOEKTHE 3HAYEHHS OIMOPY 0 3CYBY

Wi PIBHOMIPHO pO3MO/IiJIEHE TPOEKTHE

HaBaHTa)XEHHS |

Wed  mpoeKTHe MmorepeyHe HaBaHTAKEHHS
Ha OUHUIO TUIOIIII

X rOMHA HEUTPabHOT OCl

z TuIeye BaXkess

VA IPYXHUI MOMEHT ONOpY Nepepizy

BHCOTH a00 TOBXKUHU OJIOKY CTiHU
I'peuwki nimepu

o KyT HaXWJTy TIOTIEPEYHOTO apMyBaHHS
710 oci onepeyrHu (OanKm)

ot KOoe(QILI€HT TEMJIOBOIO PO3IINPEHHS
KaM’ SHOT KJIaJIKU

a12  KOeQIIiEHTH MOMEHTY BUTHUHY

S KoeQIIi€HT 30UTBIICHHS JIJIsT KOHIICHT-
POBaHMX Ha BaHTA)KEHb

X KpaTHICTh 301JIbIIICHHS MIIIHOCTI Ha

3CyB apMOBaHUX CTiH

Re yield stress of steel

s spacing of shear reinforcement

Eaq design value of the load applied to a rein-
forced masonry member

¢t thickness of a wall

tehy maximum depth of a vertical chase or
recess without calculation

fehh maximum depth of a horizontal or in-
clined chase

ti thickness of wall i

tmin minimum thickness of a wall

ter effective thickness of a wall

tr  thickness of a flange

i thickness of the rib, i

Vea design value of a shear load

Vra design value of the shear resistance

wi uniformly distributed design load, i

Wed design lateral load per unit area

x depth to the neutral axis

z lever arm,;

Z elastic section modulus of a unit height or
length of the wall

Greek letters

o angle of shear reinforcement to the axis of
the beam

ot coefficient of thermal expansion of ma-
sonry

012 bending moment coefficients

S enhancement factor for concentrated loads

x magnification factor for the shear re-

sistance of reinforced walls;
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0 Koe(iIieHT, 110 BUKOPUCTOBYETHCS
P BU3HAYECHHI HOPMai30BaHOI cepeIHbOT
BEJIMYMHM KOMIIPECIIHOT MIITHOCTI OJIOKIB
Kam’sTHOT KJIaJKu

Ecoo ocTaTroyHa Aedopmariisi HOB3y4OCTi
KaM’ SHOT KJIaIKU

&el npy>kHa aedopMariist kam’ sHOT KIIaJKH
rpaHu4Ha edopMarlisi CTUCKY Y

Emu

KaM’sTHIN KJ1aarl

Esy nedopmallis Ipu Mexi TeKy4ocCTi ap-
MYBaHHSI

o e(eKTUBHHIA AiaMeTp apMyI04oi cTai
Do KIHIIEBUN KOE(]IIIEHT MOB3YyYOCTI

KaM’ SHOT KJIaIK!

0] KOeQIlli€HT 3MEHIIICHHS

@ Koe(ilie€HT 3MEHIICHHS, 3BaKyI0UX Ha

BILJIUB MIITHOCTI HA BUTUH

Di KOe(]illi€eHT 3MEHIIEHHS 3BEpPXY YU

3HHU3Y CTiHU

D Koe(illieHT 3MEHIIICHHS Ha CepeIuH1

BHUCOTH CTIHU

YM yacTkoBMil KoeilieHT Asi MaTepiaiiB
BKJIIOYAIOUU T€OMETPUYHY HEBH3HA-
YCHICThH IIOJI0 TEOMETPIl Ta MOCITIO-
BaHHS

n KOeQIII€HT 7151 BUKOPUCTAHHS TPU

00YHCITIOBAHH] 11034 IUIONUHHOI'O EKCIIEHT-

PUCHTETY HABaHTA)XCHHS Ha CTIHH

Ax rIMOMHA KOMIIPECiiHOT 30HHU B TOTIE-

pEeUYHOMY Tepepisi Mpu BUKOPUCTAHHI TPSIMO-

KyTHOTO OJIOKY HaIrpyEeHHS

Ae BEJIMYMHA XPYTIKOCTI, y MEXKax sIKOi

EKCIICHTPUCUTETH 13-3a TTOB3YYOCTI MOXKHA

ITHOpYBaTu

o factor used in the determination of the
normalised mean compressive strength of ma-

sonry units;

g final creep strain of masonry;

el elastic strain of masonry;

emu limiting compressive strain in masonry

gsy yield strain of reinforcement;
o effective diameter of the reinforcing
steel;

o final creep coefficient of masonry;

@ reduction factor;

®n reduction factor, taking the influence of
the flexural strength into account;

@i reduction factor at the top or bottom of
the wall;

®m reduction factor within the middle height
of the wall;

Ym partial factor for materials, including

uncertainties about geometry and modeling;

n factor for use in calculating the out-of-

plane eccentricity of loading on walls;

Ax  depth of the compressed zone in a beam,

when using a rectangular stress block;

Jc  value of the slenderness ratio up to which

eccentricities due to creep can be neglected;
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u OPTOTOHAJILHE CITIBBITHOIIICHHSI Mill-
HOCTI Ha BUTHMH KaM SIHOT KIaJKH

¢ KPaTHICTh 301IbIIEHHS 00epTaIbHOT
KOPCTKOCTI 0OMEKEHHSI KOHCTPYKTUBHOTO

CJICMCHTY, IO PO3IIAAA€ThCA

pd 00’eMHa Maca B CyXOMy CTaHi

Pn KOe(IIi€HT 3MEHIIICHHS

Pt KOCQIIIEHT )KOPCTKOCTI

od IPOEKTHE KOMIIPECiiiHE HAIPy KEHHS

U KyT HaXWJIy J0 BEepTHUKaJ KOHCTPYKLIi

Po3nin 2 OcHOBY NPOEKTYBAHHA
2.1. TojgoBHi BUMOTH
2.1.1 3araanHi BimoMmocTi

(1)P IIpoekTyBaHHS KaM’STHUX KOHCTPYKIIIH
Ma€ 3JIHCHIOBAaTHCH 3TiHO 3arajlbHUM IIpa-
BwiaMm, HagaHuMm y EN 1990.
(2)P Oxpemi MONOXKEHHS CTOCOBHO KaM’STHUX
KOHCTPYKIIIH, K1 HEOOXITHO 3aCTOCOBYBATH,
BUKIJIQJICH] B IIbOMY PO3ILIL.
(3) OcnoBui Bumoru Pozmimy 2 EN 1990
BBXKAIOTHCA 3aJIOBUTBHAMH JUISI KaM STHUX
KOHCTPYKIIIH, SIKIIO CTOCYIOThCS HACTYITHOTO:
- pO3paxyHOK TPAaHUYHOTO CTaHy y TO€IHAHHI
3 METOJIOM YacTKOBOTO (hakTopy, OMKUCAHOTO
B EN 1990;
- BrinBH Hagadi B EN 1991;
- KOMOIHOBaHI TpaBWJIa BHUKJIAJICHI B

EN 1990;
- TPUHIUON Ta TpPaBUJIA 3aCTOCYBAHHS BU-
ximanedi B EN 1996-1-1.

2.1.2 HapiiigicTh

(1)P HanuiiiHicTh, IO BHUMAara€TbCs MJIA
KaM’SIHUX CTPYKTYp, Oy/e TocArHyTa Ipu BU-
KOHaHHI PO3PaxyHKIB 3TiHO 10 Iboro EN
1996-1-1.

2.1.3 IIpoekTHM TepMiH MPUAATHOCTI Ta
AOBIrOBiYHICTH

(1) [ns BU3HAYEHHS TOBrOBIYHOCTI HEOOX1-
HO mocuiaatucs Ha Po3min 4;

i orthogonal ratio of the flexural strengths
of masonry;

¢ magnification factor for the rotational
stiffness of the restraint of the structural ele-
ment being considered;

pd dry density:

pn  reduction factor;

pt  stiffness coefficient;

od design compressive stress ;

v angle of inclination to the vertical of the

structure.

Section 2 Basis of design
2.1 Basic requirements
2.1.1 General

(1) P The design of masonry structures shall
be in accordance with the general rules given
in EN 1990.

(2) P Specific provisions for masonry struc-
tures are given in this section and shall be ap-
plied

(3) The basic requirements of EN 1990 Sec-
tion 2 are deemed to be satisfied for masonry
structures when the following are applied:

— limit state design in conjunction with the
partial factor method described in EN 1990;

— actions given in EN 1991;
— combination rules given in EN 1990;

— the principles and rules of application giv-
en in this EN 1996-1-1.

2.1.2 Reliability

(1)P The reliability required for masonry
structures will be obtained by carrying out
design according to this EN 1996-1-1.

2.1.3 Design working life and durability

(1) For the consideration of durability refer-
ence should be made to Section 4.
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2.2 IIpyHUMIK PO3paxyHKy 3a rPpaHUY-
HUM CTAHOM

(1)P I'pannyHi CcTaHH MOXYTh CTOCYBaTHCh
TUIBKM KaM’SHHX CIIOpyJ a00 TakuX I1HIINX
MarepiajiiB, 0 BUKOPUCTOBYIOTHCS ISl Ya-
CTMH KOHCTPYKLIi, s $AKOi MaroTh OyTH
3po0JICHI MMOCKJIaHHS Ha BiAMOBIMHI YacTuHH
EN 1992, EN 1993, EN 1994, EN 1995 Ta
EN 1999.

(2)P lns xam’stHUX CHIOPYJ KPUTHYHHMA Tpa-
HUYHHUHA CTaH Ta TPAaHUYHE 3HAYEHHS EKCILTY-
aTaIifHOl MPUIATHOCTI MAKOTh PO3TIIAIATUCS
JUIS BCIX ACMEKTIB KOHCTPYKIii, BKIIIOYAIOUU
JIOIIOMDKHI KOMITOHEHTH KaM SIHOT KJIaIKH.

(3)P [dnst xkam’siHUX KOHCTPYKIIHN ycCl BiJIIOBI-
TH1 TIPOEKTHI PIlIEeHHS, BKJIIOYAIOUW BiJIMOBI-
JTHI eTanu B TIOCTIJIOBHOCTI OYIIBHHUIITBA,
MaroTh OYTH PO3TIISIHYTI.

2.3  OcHoBHi nepeMiHHi

2.3.1 Bniausu

(1)P BrmuBu maroTh OyTH OTpHMaHi 3 BiAMO-
BigHUX po3ainiB EN 1991.

2.3.2. Po3paxyHKoBi 3Ha4YeHHsI BILIUBIB

(1)P YactkoBi koedillieHTH BIUTUBIB HEOOXi-
nHo O6patu 3 EN 1990.

(2) YacTtkoBi Koe]iIlieHTH ITOB3YYOCTi Ta yca-
IKA €JIEMEHTIB 3 OETOHY B KaM’SIHUX KOHCT-
PYKIISIX MaroTh OyTH OTpHUMaHi 3

EN 1992-1-1.

(3) Anst TpaHUYHOTO 3HAYEHHS EKCILTyaTa-
1iHO1 mpuAaTHOCTI Aedopmarii, M0 HakIa-
JAI0THCsI, HEOOX1THO MPEACTABIATH K pO3pa-
XYHKOBI (Cepe/iHi) 3HAUCHHSI.

2.3.3 BuacTuBocTi MmaTepiaJjiiB Ta BUp00iB

(1) BnactuBocTi mMarepiaiiB Ta KOHCTPYKTHB-
HUX BHpOOIB Ta TEOMETPHUYHI JaHHI, IO Ma-
I0Th BUKOPUCTOBYBATHUCh Ul PO3pPaxyHKIB,
MaroTh OyTH TaKWMH, IO BH3HAYCHI y BIAIO-
Bimnux EN, hEN a6o ETA, xpim BuMaikis,
KOJIM iHIIIe 3a3Ha4eHo B 1iboMy EN 1992-1-1.

2.2 Principles of limit state design

(1) P Limit states may concern only the ma-
sonry, or such other materials as are used for
parts of the structure, for which reference
shall be made to relevant Parts of EN 1992,
EN 1993, EN 1994, EN 1995 and EN 1999.

(2) P For masonry structures, the ultimate
limit state and serviceability limit state shall
be considered for all aspects of the structure
including ancillary components in the mason-

ry.

(3)P For masonry structures, all relevant de-
sign solutions including relevant stages in the
sequence of construction shall be considered.

2.3 Basic variables
2.3.1 Actions

(1)P Actions shall be obtained from the rele-
vant Parts of EN 1991.

2.3.2 Design values of actions

trail properties

(1) P Partial factors for actions should be ob-
tained from EN 1990.

(2) Partial factors for creep and shrinkage of
concrete elements in masonry structures
should be obtained from EN 1992-1-1.

(3) For serviceability limit states, imposed
deformations should be introduced as estimat-
ed (mean) values.

2.3.3 Material and product properties

(1) Properties of materials and construction
products and geometrical data to be used for
design should be those specified in the rele-
vant ENs, hENs or ETAs. unless otherwise
indicated in this EN 1996-1-1.



30

2.4  IlepeBipka MeTOAOM YacTKOBOIO
(paxrTopy

2.4.1 Po3paxyHKOBi 3Ha4eHHS1 BJIACTHBO-
cTeil MmaTepiajiB

(1)P Po3paxyHKOBe 3HAuU€HHS BJIACTUBOCTEU
Marepiaay OACep)KYyeEMO IiJICHHSM HOTO Bjac-
HOTO 3HAYEHHS HA BIANOBIAHUI YaCTKOBUH
Koe(iIieHT MaTepiams, yM.

2.4.2 KomoiHauis BILIUBIB

(1)P Komb6inariis BIUIMBIB Ma€ BiANOBIIATH
3araJdbHUM TPaBHWJIaM, BHKJIAJICHUM B
EN 1990.

[MPUMITKA 1 V xumux ta odicHUX OymiBIIIX
3BHYAHO MOJKJIMBE CITPOIICHHS KOMOIiHaIlii Ha-
BaHTaXXKeHb, BUKIaacHuX B EN 1990

[MPUMITKA 2 V 3BuuaiiHOMY XUTII Ta 0(hiCHUX
KOHCTPYKIIISIX HABaHTA)KEHHS, 0 HAKJIa[al0ThCS,
sk roBopuTh EN 1991-1 Bumyck, MoxyTh TIyMa-
YUTHCh SIK SIKUICh BH3HAUEHUH TEepeMiHHHUN
BIUTWB (a caMme, piBHOMipHE HaBaHTa)KEHHS Ha BCl
MPOJIHOTH, a0 HYJIBOBE , 1€ JOPEYHO), IS SKOTO
koedimieHTH TnociHabieHHs HamawTbes B EN
1991-1 Bunyck.

2.4.3 KpaiiHi rpaHu4HI CTAaHH

(1)P BignoBigHUMU 3HaYEHHSIMH 4aCTKOBOTO
Koe(ilieHTy MaTepialiB yM MOBUHHI KOpHUC-
TyBaTHUCS ISl KPAMHBOTO TPAHUYHOTO CTaHY Y
3BHYAIHUX Ta BUMAIKOBUX CHUTYyAIIisIX.
AHani3yloul KOHCTPYKIII0O Ha BHUIAJKOBI
BIUIMBH, HEOOXiHO BpaxoBYBaTH BIipOTiJ-
HICTh HAsIBHOCTI BUIIAJIKOBOTO BILIUBY.

ITPUMITKA YmucenbHi 3HAYEHHS, 110 ITO3HAYEHI
CUMBOJIOM ymM JJIA KOPUCTYBAaHHS B KpaiHi, MOX-
Ha 3HaiiTu B HamionaneHomy Jlomatky. Pekomen-
JIOBaHI 3HAYEHHA, TOJaHl SK KIIACH, IO MOXYTh
BITHOCHUTHUCH JI0 BUPOOHUYIOTO KOHTPOIIO (IUBUCH
Takox Jlogatok A) 3rimHO HaIliOHATBHOTO BUOO-
Py, IpUBE/ICH] B TaOJIHUIII HIDKYE.

2.4 Verification by the partial factor meth-
od

2.4.1 Design values of ma

(1)P The design value for a material property
is obtained by dividing its characteristic value
by the relevant partial factor for materials, ya.

2.4.2 Combination of actions

(1)P Combination of actions shall be in ac-
cordance with the general rules given in
EN 1990.

NOTE 1 In residential and office structures, it will
usually be possible to simplify the load combina-
tions given in EN 1990.

NOTE 2 In normal residential and office struc-
tures the imposed loads, as given in the EN 1991-
1 series, may be treated as one fixed variable ac-
tion (that is, equal loading on all spans, or zero,
when appropriate) for which reduction factors are
given in the EN 1991-1 series.

2.4.3 Ultimate limit states

(1)P The relevant values of the partial factor
for materials yum shall be used for the ultimate
limit state for ordinary and accidental situa-
tions. When analysing the structure for acci-
dental actions, the probability of the acci-
dental action being present shall be taken into
account.

NOTE The numerical values to be ascribed to the
symbol vym for use in a country may be found in
its National Annex. Recommended values, given
as classes that may be related to execution control
(see also Annex A) according to national choice,
are given in the table below



Marepian ™

Knac
1 2 3 4 5
Kawminna knanka, 3po0ieHa 3:
A brokiB kareropii I, po3paxynkosuii OyniBensauii po3uns” | 1,5 | 1,7 | 2,0 2,2 2,5
Brnokis kateropii I, 3ananuii 6y aiBensHMI POZYUH®
B Brokis xateropii 11, 6yap-skuii OymiBenbHuMi po3uns™>* 1,7 12,0 22 2,5 2,7
C
20221 25 | 27 3,0
D AHKep 3 apMOBaHOI cTai 1,7 1 2,0 2,2 2,5 2,7
E Apmyroua cTajb Ta IOMEpeIHbO HAMpPYXKyloya cTalb 1,15
F J01aTKOBi KOMITOHEHTH 1,7 ‘ 2,0 ‘ 2,2 ‘ 2,5 ‘ 2,7
a Bumoru 1o Bignosigaux OyaiBenbHUX po3unHiB AaHi B EN 998-2 ta EN 1996-2.
b Bumoru g0 npuitaatux OyzaiBenbHuX po3unHiB gaHi B EN 998-2 ta EN 1996-2.
c 3asBicHI 3HAYCHHS € CepeAHIMHU BEITHUYNHAMM.
d BBaxaeTbcst, 0 TiApoi3osLis Mae OyTH MOKpUTa OyAiBEIbHUM PO3UHHOM.
e Sxmo koediuieHT BapiaTUBHOCTI 1151 O710KiB Kateropii Il He nmepeBumye 25 %
Material Y™
Class
1 2 3 4 5
Masonry made with:
A Units of Category I. designed mortar® 1,5 1,7 2,0 22 2,5
B Units of Category I, prescribed mortar® 1,7 2,0 2,2 2,5 2,7
C Units of Category' 11, any mortar™®* 2,0 22 2.5 2,7 3,0
D Anchorage of reinforcing steel 1,7 2,0 22 2,5 27
E Reinforcing steel and prestressmg steel 1,15
F Ancillary components®? 1,7 2,0 22 2,5 2,7
G Lintels according to EN 845-2 1,5t02,5

a Requirements for designed mortars are given in EN 998-2 and EN 1996-2.

b Requirements for prescribed mortars are given in EN 998-2 and EN 1996-2.

¢ Declared values are mean values.

d Damp proof courses are assumed to be covered by masonry ym.

e When the coefficient of variation for Category II units is not greater than 25 %.
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2.4.4 TI'pannuynmnii

NMPUIATHOCTI
(1) Sxmo coporreHi mpaBuia, MPUBEICHI y Bij-
MOBIIHUX CTATTSAX, CTOCYIOTHCSI TPAHUYHOTO CTa-
HY eKCIUTyaTamiifHOl MpUIaTHOCTI, OUThII AeTa-
JbHI MiIPaxXyHKH 3 BHUKOPUCTAHHSAM KOMOIHAIIiH
BIUIMBIB HE € 000B’SI3KOBHUMH. SKI10 HEeoOXiIHO,
YacTKOBUI Koe(illieHT MaTepialiB TI'PaHHYHOTO
CTaHy €KCIUTyaTaIiiHOl MPUIATHOCTI € PM.

CTAH  eKCIUIyaTamiiHol

[NPUMITKA 3HadeHHs, BUpa)KeHE CUMBOJIOM ym IS
KOPUCTYBaHHS B KpaiHi, MOKHa 3HaiiTu B cBoemMy Ha-
mioHabHOMY JlomaTKy. PexomMennoBane 3HA4YCHHS Pm
BJIACTUBOCTECH MarepiajiB is TPAaHHUYHOTO CTaHy
eKcrutyaraniinoi npugatHocti € 1.0.

2.5
HIAMH
(1) KoHCTpYKTHBHI BIaCTUBOCTI KaM’sIHOT KITaIK1
MOYKYTb BU3HAUATHUCS 1ICITUTAMHU.

HinTpuMka po3paxyHKy BUIIPOOyBaH-

MMPUMITKA Jonarox D (indopmarnitinuii) EN 1990
Jla€ peKOMeHAamii s pOo3paxyHKiB, MiATPHMAaHUX
ICIIUTaMH.

Po3aia 3 Marepianu

3.1 Biaoku kaM’saHoOI KiIaaku

311 Tunmm Ta  yrpynyBaHHs
KaM’STHOI KJIaJAKH

0JI0KIB

(1)P EnemeHTHM KaMm’SHOI KJIAJKU MAlOThb Y3ro-
JOKYBATUCH 3 OY/Ib-SIKUM 3 HACTYIHUX THITIB:

- TirHsH1 010Kku 3rigao EN 771-1.

- OJIOKM 3 CHWJIIKATHOIr'O KaybLiro 3riqao EN 771-2.

- arperartHi OeToHHi OJOKM (WIIJIBHI Ta JErKi Ha-
noBHIoBayi) 3rigHo EN 771-3.

- aepoBaHi (BUCYIIIEHI HA TMOBITPi) aBTOKJIABHUM
cnoco0oM O0etoHHi 01okH 3rigao EN 771-4.

- BUT'OTOBJIEHI 3 KaMeHro Ooku 3riggo EN 771-5.
- IPUPOJHI KaMEeHi TEBHOTO PO3MIpy 3TiTHO
EN 771-6.

(2) broku kam’sTHOT KJIaJKi MOXKYTh BITHOCUTHCH

no Kareropii I abo Kareropii 11.
MPUMITKA Bwusnauyenns oOnokis Kareropii I ta II naBe-
neni B EN 771-1 no 6.

(3) bnokm kam’stHOT KIAQgKM MaloTh OyTH
00’eqnani B rpynu 1,2,3,4 B UISIX BUKOPUCTAHHS
PIBHSHB Ta IHIIUX YHUCETHLHUX 3HAYCHB, MPUBEJIC-
Hux y 3.6.1.2.(2), (3), (4), (5) ta (6), a Takox
3.6.1.3 Ta sKI10 MPUCYTHI MMOCWJIAHHS HA TPYNH B
IHITUX CTATSX.

[MPUMITKA 3BuuaitHO BUPOOHHK 3aIpOBAIKYy€E TPY-
ITyBaHHS CBOIX BUPOOIB.
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2.4.4 Serviceability limit states

(1) Where simplified rules are given in the rele-
vant clauses dealing with serviceability limit
states, detailed calculations using combinations of
actions are not required. When needed, the partial
factor for materials, for the serviceability limit
state, 1S ywm.

NOTE The value to be ascribed to the symbol ywm for
use in a country may be found in its National Annex.
The recommended value for ym, for all material prop-
erties for serviceability limit states is 1,0.

2.5 Design assisted by testing

(1) Structural properties of masonry may be de-
termined by testing.

NOTE Annex D (informative) of EN 1990 gives rec-
ommendations for design assisted by testing.

Section 3 Materials
3.1 Masonry Units
3.1.1 Types and grouping of masonry units

(I )P Masonry units shall comply with any of the
following types:

— clay units in accordance with EN 771-1.

— calcium silicate units in accordance with

EN 771-2

— aggregate concrete units (dense and light-
weight aggregate) in accordance with EN 771-3.
— autoclaved aerated concrete units in accord-
ance with EN 771-4

— manufactured stone units in accordance with
EN 771-5.

— dimensioned natural stone units in accordance
with prEN 771-6.

(2) Masonry units may be Category I or Category

IL.
NOTE The definitions of Category I and II units are given
in EN 771-1 to 6.

(3) Masonry units should be grouped as Group 1,
Group 2, Group 3 or Group 4, for the purposes of
using the equations and other numerical values
given in 3.6.1.2 (2), (3), (4), (5) and (6), and
3.6.1.3 and where grouping is referred to in other
clauses.

NOTE Normally the manufacturer will state the
grouping of his units.



(4) AepoBaHi aBTOKJIaBHUM CIIOCOOOM O€TOHHI,
BHUPOOJICHI 3 KAMEHIO Ta MPUPOAHOTO KAMEHIO
0JIOKH TIEBHOTO pO3Mipy BimHOCATH A0 ['pymnu 1.
I'eomeTpruHi BUMOTH AJ1sl TPYITyBaHHS OJIOKIB 3
[JIMHU, CUJIIKATHOTO KaJbI[lI0 Ta arperaTHOro

OeToHy npuBeAcHi B Tabmmii 3.1.

(4) Autoclaved aerated concrete, manufactured
stone and dimensioned natural stone units are
considered to be Group 1. The geometrical re-
quirements for grouping of clay, calcium silicate
and aggregate concrete units are given in table

3.1.

Taoauus 3.1 — 'eomeTpryHi BUMOTH [IJIsl TPYNIYBAHHS 0JIOKIB KaM’STHOI KJIAJAKHU

Marepianu Ta Mexi 7151 OJIOKIB KaM STHOT KJIQJIKH

I'pyna 1 ['pyna 2 | I'pyna 3 ['pyna 4
(Bcima- | Broku BepTukanbHi oTBOpU ["opuzoHTasbHI
Tepiann) 0TBOpHU
O6csr ycix <25 rJIMHa >25;<55 >25;<70 >25;<70
otBopiB (% Bix CHJTIKAT >25;<55 He Bukopucro- | He Bukopuc-
3arajbHOTO 00- LEMISING] BYETHCSI TOBY€THCS
cAry) OeToH ** | >25;<60 >25;<70 >25;<50
Oo6csr mroboro | <12,5 rJIfHA Koxxnauii 3 MHOXH- | KoxkHUH 3 Koxxnuii 3
otBopy (% Bix HU OTBOPIB < 2 MHOXUHU MHOXUHU
3araJbHOTO 00- 32)KUMHUX OTBOPIB | OTBOPIB < 2 otBOpiB < 30
CcATY) o 12,5 3KUMHHUX
oTBOpIB A0 12,5
CHITIKAT Kosxnuit 3 MmHOXH- | He Bukopucro- | He Bukopuc-
KaJIbIII0 HU OTBOPIB < 15 BYETBCSI TOBY€ThCS
3KUMHHUX OTBOPIB
10 30
oeron ** | Koxuwuii 3 MHOXKU- | KoxkHuit 3 Koxnwii 3
HU 0TBOPIB < 30 MHOXUHU MHOXUHU
32KMMHHUX OTBOPIB | oTBOpiB < 30 OTBOpIB < 25
10 30 3KUMHHX
oTBOpiB 10 30
3anexnaposani | Hemae nepeMu- | 000JIOH- | mme- | o0OJIOH- | me- obouo-
BEJIMYMHH TOB- | BUMOT YyKa Ka pe- | ka pe- | HKa
mMHU pedep MHU- MUY-
(mepeMu4oK) Ta yKa Ka
000JIOHOK (MM) rJIMHA >5 > 8 >3 |>6 >5 >6
CWJTIKAT He Bukopucro- | He Bukopuc-
KaJIBIIi0 BYETHCSI TOBY€ETBHCS
oeron ** | >15 > 18 > | =15 >20 |>20
15
3anexnapoBani | Hemae rJiiHa >16 >12 >12
BEJINYUHU CY- BHMOT CUJTIKAT >20 He Buxopucro- | He Bukopuc-
MapHOi TOBIIH- KaJIBIIIO0 BYETHCSI TOBY€ETBHCS
Hu* pedep (me- oeron ** | >18 > 15 >45

PEMUYOK) Ta
006010HOK (%
BIJI 3araJIbHOI
HTUPUHH )

* - cymapHa TOBIIMHA — TOBIIMHA MEPEMUYOK 1 000JIOHOK, BUMIpSHA TOPU3OHTAIBLHO Y BiJIMOBIJI-
HOMY HanpsMKy. KoHTposb 3a kBamidikamiifHuM BUpoOyBaHHAM, K€ TOBTOPIOETHCS TIIBKU Y BU-
MaJKy TPUHITUIIOBUX 3MiH y POEKTHUX po3Mipax OJIOKYy.
** - y BUNaJIKy KOHIYHUX OTBOPIB a00 YapyHKOBUX OTBOPIB BUKOPUCTOBYETHCS CEPEAHE 3HAUCHHS
TOBITMHU IEPEMUYOK 1 000JIOHOK.
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Table 3.1 — Geometrical requirements for Grouping of Masonry Units

Materials and limits for Masonrv Units

Group 1 Group 2 Group 3 Group 4
(all mate- Units Vertical holes Horizontal holes
rials)
Volume of all holes <25 clay >25:<55 >25;<70 <25;<70
(% of the gross vol- calcium >25:<55 not used not used
ume) silicate
concrete ° >25:<60 >25; <70 >25; <50
clay each of multiple each of multiple each of multiple
holes < 2 gripholes | holes <2 gripholes holes
up to a total of 12,5 | up to a total of 12,5 <30
Volume of any hole calcium | each of multiple not used not used
(% of the gross vol- silicate holes < 15
ume) <125 gripholes up to a
total of 30
Concrete® | each of multiple each of multiple each of multiple
holes <30 holes <30 holes
gripholes up to a | gripholes up to a to- <25
total of 30 tal of 30
Declared values of | No re- web shell web shell web shell
thickness of webs and [quirement| clay >5 >8 >3 >6 >5 >6
shells (mm) calcium >5 > 10 not used not used
silicate
concrete °|  >15 >18 >15 >15 >20 >20
Declared value of No re- clay >16 >12 >12
combined thickness® |quirement
of webs and shells (% calcium >20 not used not used
of the overall width) silicate
concrete ° >18 >15 >45

# The combined thickness is the thickness of the webs and shells, measured horizontally in the relevant direc-

tion. The check is to be seen as a qualification test and need only be repeated in the case of principal changes

to the design dimensions of units.

b In the case of conical holes, or cellular holes, use the mean value of the thickness of the webs and the shells.
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3.1.2 BuaactuBocTi 0JI0KiB KaM’IHOI KJIaJKH
— MIITHICTh IPM CTUCKAHHI

(1)P KowmmpeciiiHa MilHICTh OJIOKIB KaM’sTHOT
KJIAJIKH 1O TPY TPOCKTYBaHHI Mae OyTH HOpMaJi-
30BaHa JI0 CEpPEeIHBOr0 3HAYEHHS KOMIIPECiHHOi
MIITHOCTI, fo.
MMPUMITKA VY uukmi cranpapris EN 771 HopMmaizo-
BaHA JI0 CEPEIHBOr0 3HAUYCHHS KOMIIPECiiiHa MIIHICTh
€ HACTyIIHA:
- 3aJeKiIapoBaHa BUPOOHHUKOM, a0
- OTpHMaHa TEPeBECHHAM KOMIPECIHHOT Mill-
HOCTi, BukopuctoBytoun EN 771-1, [lomaTtok
A (Konseprariist KoMIpeciitHoi MIITHOCTi 0J10-
KiB KaM’SHOI KJIaJKd y HOpMalli30BaHy cepe-
JTHIO BEJIMYMHY KOMITPECIIHOT MIITHOCTI)
(2) Sxmo BUPOOHHK JeKIapye HOPMaTi30BaHY
710 CepeAHbOrO 3HAUYCHHS KOMIIPECIHY MIIHICTh
OJIOKIB KaM’SHOT KJIaJKU SK XapaKTepUCTHYHY
MIIHICTh, 3HAYE€HHS Ma€e OyTH KOHBEPTOBAaHE IO
CepEeIHbOTO CKBIBAJICHTY 3 BUKOPUCTAHHAM (hak-
TOpPY, OCHOBAHOTO Ha KOE(II[i€HTI BapiaTUBHOCTI
OJIOKIB.

3.2 BbyaiBeabHHH PO3YMH
3.2.1 Tunu OyaiBeJbHOr0 PO3YUHY

(1) B 3anexxHOCT1 Bii KOHCUCTEHIIIT - OyaiBenbH1
PO3YMHHU JUIsl KaM SIHOT KJIaJKU PO3PI3HSIIOTHCS K
PO3YMHHU I 3arajibHOTO MPU3HAYCHHS, PO3UYUHU
[0 HAHOCATHCS TOHKUM IIApOM Ta JIETKI PO3YH-
HH.

(2) 3anmexHo Big METOAY BHU3HAYEHHS CKJIANy -
OyIiBenbHI PO3YMHU AJIA KaM’ sIHOI KJIAJKU TOi-
JSIOTHCS HA MPOEKTHI Ta PEKOMEH I0BaHI).

(3) byniBenbHi po3unHU Uil KaM’STHOT KJIaJKU B
3aJIe)KHOCTI B1J] METOAY BHUPOOHUITBA MOXKYTb
Oyt (paOpuyHOTO BUTOTOBJICHHS (MOMEPETHBO
030BaHl ab0 TomnepeaHbo 3MimnaHi), HamiBgao-
pUKaTaMu, BUTOTOBIEHUMHU (HaOpPUYHUM METO-
oM a0o Ha OyiBEIbHOMY MalJaHUUKY .

(4)P byaiBenbHI po34MHM sl KaM’ STHOI KIIaJKu
(dabpuuHOrO0 BUTOTOBJICHHS Ta HamiBpaOpuKaTu
MatoTh BiamoBigat EN 998-2. ByniBenbHi po3-
YUHM A7 KaM SIHOT KJIaJIKU BUTOTOBJICHI Ha Oyi-
BEJILHOMY MaiJIaHuYMKy MaroTh Bianosimatu EN
1996-2. [lonepenupo 3Mimrani OyaiBeIbHI PO3YH-
HU JIJIs1 KaM’STHOT KJIAJIKH 3 BaIlHa Ta MCKY MarOTh
BinnmoBigatu EN 998-2 Ta MaioTh BUKOPHCTOBY-
Batuch 3rigao EN 998-2.

3.2.2. Cneuudikanis (TY) OyaiBeabHOro po3-

YHHY
(1)byniBenbHi po3unHu HEOOX1THO Ki1acudiKyBa-
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3.1.2 Properties of masonry units -
compressive strength

(1) P The compressive strength of masonry
units, to be used in design, shall be the nor-
malised mean compressive strength. f».

NOTE In the EN 771 series of standards, the nor-
malised mean compressive strength is either:

- declared by the manufacturer; or

- obtained by converting the compressive strength
by using EN 772-1. Annex A (Conversion of the
compressive strength of masonry units to the
normalised mean compressive strength).

(2) When the manufacturer declares the nor-
malised compressive strength of masonry
units as a characteristic strength, this should
be converted to the mean equivalent, using a
factor based on the coefficient of variation of
the units.

3.2 Mortar
3.2.1 Types of masonry mortar

(1) Masonry mortars are defined as general
purpose, thin layer or lightweight mortar ac-
cording to their constituents.

(2) Masonry mortars are considered as de-
signed or prescribed mortars according to the
method of defining their composition.

(3) Masonry mortars may be factory made
(pre-batched or pre-mixed), semi-finished fac-
tory' made or site-made, according to the
method of manufacture.

(4) P Factory made and semi-finished factory
made masonry mortars shall be in accordance
with EN 998-2. Site-made masonry mortar
shall be in accordance with EN 1996-2. Pre-
mixed lime and sand masonry mortar shall be
in accordance with EN 998-2, and shall be
used in accordance with EN 998-2.

3.2.2 Specification of masonry mortar

(1) Mortars should be classified by their com-
pressive strength, expressed as the letter M



TH 33 KOMIPECIHHOIO MIIHICTIO, III0 BUPAKAETHCS
JiTeporo M 3 HaCTYNHOIO KOMIPECIHOI0 MilHic-
TIo B H/MM?, Harnpukian, MS. PexomenmgoBani
OyIiBebHI PO3UMHU ISl KaM sTHOT KJIaJIKH, T0a-
TKOBO 10 M umncino OynyTh XapakTepu3yBaTucs 3a
iX peuenTypHMMH CKJIQJOBUMHM, Hamp., 1: 1: 5
LIEMEHT: BAITHO: IIICOK 3a 00’ €MOM.

[MPUMITKA Hartionansauii [logaTok KpaiHH MOXeE
NPUNUCYBaTH NPUIHATHI €KBiBaJIeHTHI cyMilli, Omu-
caHi 3a TPOTOPINEID CKIIATOBUX IS BCTAHOBJICHHX
3HaueHb M. Taki npuiHATHI eKBiBaJ€HTHI CyMimIi
MaloTh PUBOAUTHCH B HamionansHomy Jlomatky.

(2) ByniBenbHI pO3YMHHU ISl Kam’ sTHOI KJIQJKU
3arajibHOr0 MPU3HAYCHHS MOXYTh OYTH MPOCKT-
HUMU po3unHamu 3rigHo 3 EN 998-2. abo pexo-
MEH/IOBAaHMMHU OYyIIBETbHUMU PO3YMHAMHU LIS
KaMm’sHo1 Kiaaaky 3rigao EN 998-2.

(3) ByniBenbH1 po3unHH, 110 HAHOCATHCS TOHKUM
[IapOM, Ta JIETKi PO3YMHU MaIOTh OyTH MPOEKT-
HAMH PO3YMHAMH, IO BiJMOBIAAIOTH

EN 998-2.

3.2.3 BuaactuBocTi OyaiBeJbHOI0 pO34YnHY
3.2.3.1 Kommnpeciiina MinHicTh OyAiBeJIbHOIO
PO34YMHY JJI KaM’SIHOI KJIAIKH

(1)P KommpeciitHa MillHICTh OyIiBETBHOTO PO3-
YUHY JJIs KaM’SHOI KJIAJKH, fm, Ma€ BU3HAYATHChH
y BignosigHocti 1o EN 1051-11.

(2) ByniBenbHI poO3YMHHU ISl Kam’ sTHOT KJIQJKH
JUISE BUKOPUCTaHHS B aPMOBAaHUX KaM STHUX KIIa-
kax (y BIIMIHHICTB BiJI apMOBaHOi KJIaJIKU TOPH-
30HTAJIBHUX IIBIB OCHOBH) HE MOBUHHI MaTH
KOMIIPECIHHY MillHiCTb, fmn, HIKYe 32 4 H/MM%, a
JUISE BUKOPUCTAHHS B TOPU30HTAIBHUX IIBaX ap-
MOBAHOT KaM’sTHOT KJIaJIKH, He HibK4e 3a 2 H/Mm?.

3.2.3.2 Aare3ias Mixk CTiHOBUMH KaMeHAMH
(01oxkamMu) Ta OyAiBeJIbHUM PO3YHMHOM

(1)P Anresist Mk CTIHOBUMHM KaMEHSMH Ta Oyi-
BEJIbHUM PO3YHHOM Ma€ OyTH aJeKBAaTHOIO HaMi-
YCHOMY BUKOPHUCTAHHIO.

IIPUMITKA 1 ApexBartHa anaresis 3aJI€KUTh Bill TH-
my OymiBEIBHOTO PO3YHHY, IO BUKOPUCTOBYETHCS, Ta
CTiHOBHX KaMEHiB, Ha SIKi el pO3YUH HAHOCHUTHCSI.

ITPUMITKA 2 EN 1052-3 crocyeTbcsd BU3HAYEHHS
MOYATKOBOI MIIIHOCTI Ha 3CYB KaMiHHOI KJIQJKH Ta
prEN 1052-5, 1110 3HaX0AUTHCS B MIPOIIEC MiITOTOBKH,
1 CTOCYEThCS BH3HAUYEHHS MIITHOCTI 3B’S3KYy, IO TIpa-
LFO€ HAa BUTHH.
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followed by the compressive strength in
N/mm?, for example, M5. Prescribed masonry
mortars, additionally to the M number, will be
described by their prescribed constituents, e.
g. 1: 1: 5 cement: lime: sand by volume.

NOTE The National Annex of a country may as-
cribe acceptable equivalent mixes, described by
the proportion of the constituents, to stated M val-
ues. Such acceptable equivalent mixes should be
given in the National Annex.

(2) General purpose masonry mortars may be
designed mortars in accordance with EN 998-
2 or prescribed masonry mortars in accord-
ance with EN 998-2.

(3) Thin layer and lightweight masonry mor-
tars should be designed mortars in accordance
with  EN 998-2.

3.2.3 Properties of mortar
3.2.3.1 Compressive strength of masonry
mortar

(1) P The compressive strength of masonry
mortar. fm. shall be determined in accordance
with EN 1015-1 1.

(2) Masonry mortars for use in reinforced ma-
sonry, other than bed joint reinforced mason-
ry, should not have a compressive strength,
fm, less than 4 N/mm?, and for use in bed joint
reinforced masonry. not less than 2 N/mm?

3.2.3.2 Adhesion between units and mortar

(1)P The adhesion between the mortar and the
masonry units shall be adequate for the in-
tended use.

NOTE 1 Adequate adhesion will depend on the
type of mortar used and the units to which that
mortar is applied

NOTE 2 EN 1052-3 deals with the determination
of the initial shear strength of masonry and prEN
1052-5, under preparation, deals with the determi-
nation of flexural bond strength.

3.3 Concrete infill



3.3 BeToHHEe HAMOBHEHHSA
3.3.1 3araabnHi BinomMocrTi

(1)P beroHn, 110 BUKOPUCTOBYETHCS K HAIOBHIO-
Bauy, Mac Bignosigaty EN 206.

(2) beronHe HaNMOBHEHHSI BU3HAYAETHCS XapaKTe-
PHOIO KOMIPECIHOIO MIIHICTIO, fck, (KJTaC MIITHO-
CT1 IEMEHTY), SIKUW BITHOCUTHCS 10 MILHOCTI ITH-
TiHIP/KYO 3a 28 qHIB, 3TiTHO EN 206.

3.3.2 Cnenudikanis (TY) 0eToHHOr0 HamoB-
HEHHA

(1) Sk Buznaueno y EN 206-1, knac miriHOCTI Oe-
TOHHOTO HAIlOBHEHHs HEe Mae OyTH MeHIe
CI12/15.

(2) beron mMoxxe OyTH MPOEKTHUM ab00 PEKOMEH-
IIOBAHHUM Ta Ma€ MICTUTH CTIUIBKHA BOIH, 1100 3a-
0e3rmeynTy 3a3HaueHy MILHICTh Ta HalaTH aJieK-
BaTHY NPUIATHICTb.

(3)P Ilpunmataicte 10 OeToHyBaHHA Mae OyTH
Takol, 100 3a0e3nedyBaTd TMOBHE 3allOBHEHHS
MyCTOT, KOJH OETOH YKJIAJA€ThCS Y BiAMOBIIHOC-
11 10 EN 1996-2.

(4) Knac nmpocaaku 6etony Bin S3 1o S5 abo kimac
pyxomocrti Bix F4 no F6 y Bimnosignocti 1o EN
206-1 Oyzne 3a10BUIBHUM Ui OUIBLIOCTI BUIAM-
KiB. B oTBopax, ne HaliMeHIIUN pO3Mip € MEHI,
HDK 85 MM, kiacu mpocaakud S5 abo S6 MawTh
BUKOpUCTOBYBaTHCh. Tam, ne OyayTh BUKOpHC-
TOBYBAaTUCh OUIBII TIpocanHi OeTOHH, MOTPIOHO
poOUTH BUMIpH, OO0 3HU3UTU KIHILEBY YCaIKy
OeToHy.

(5) MakcumanbHHMii 3arajabHUN po3Mip OETOHHOTO
HAIlOBHEHHSI HE MOBUHEH IepeBuiyBatu 20 M.
Konu 6eroHHE HamoOBHEHHSI BUKOPUCTOBYETHCS B
0TBOpax, po3Mip sikux meHue 100 mMm, abo xonu
MOKPUTTS B apMyBaHHI MeHIIe 25 MM, MakcuMa-
JBHUI pO3MIp YacTOK He Mae nepesuryBatu 10
MM.

3.3.3 Oco0auBoCTi 06TOHHOI0 HAMMOBHEHHS

(1)P XapakTepuctruyHa KOMIpeciiHa MilIHICTh Ta
MIIHICTh Ha 3CyB OETOHHOTO HAINOBHEHHS Mae€
BHU3HAYATUCH ICTIMTAMHU Ha 3pa3kax OETOHIB.
[MPUMITKA Pe3ynpTaTtét MO’KHA OTPUMYBATH 3 1CIIH-
TiB, IO MPOBOJATHCS AJIs MPOEKTY, ad0 B3ATi 3 0a3u
JaHUX.

(2) Sxmo maHi iCIUTIB HETOCTYITHI, XapaKTEPHC-
TUYHA KOMIIPECiiiHa MIIHICTb, fck Ta XapaKTepuc-
TUYHA MILHICTb Ha 3CYB, fevk OETOHHOIO HAMOB-
HEHHS MoXke OyTH B3dTa 3 Tabnui 3.2.
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3.3.1 General

(1)P Concrete used for infill shall be in ac-
cordance with EN 206.

(2) Concrete infill is specified by the charac-
teristic compressive strength, fi. (concrete
strength class), which relates to the cylin-

der/cube strength at 28 days, in accordance
with EN 206.

3.3.2 Specification for concrete infill

(1) The strength class, as defined in EN 206-
1, of concrete infill should not be less than
CI12/15

(2) The concrete may be designed or pre-
scribed and should contain just sufficient wa-
ter to provide the specified strength and to
give adequate workability.

(3) P The workability of concrete infill shall
be such as to ensure that voids will be com-
pletely filled, when the concrete is placed in
accordance with EN 1996-2.

(4) The slump class S3 to S5 or flow class F4
to F6, in accordance with EN 206-1, will be
satisfactory for most cases. In holes, where
the smallest dimension is less than 85 mm,
slump classes S5 or S6 should be used. Where
high slump concretes are to be used, measures
need to be taken to reduce the resulting high
shrinkage of the concrete.

(5) The maximum aggregate size of concrete
infill should not exceed 20 mm. When con-
crete infill is to be used in voids whose least
dimension is less than 100 mm or when the
cover to the reinforcement is less than 25 mm,
the maximum aggregate size should not ex-
ceed 10 mm.

3.3.3 Properties of concrete infill

(1)P The characteristic compressive strength
and shear strength of concrete infill shall be

determined from tests on concrete specimens.
NOTE Test results may be obtained from tests car-
ried out for the project, or be available from a database

(2) Where test data are not available the char-
acteristic compressive strength. fck, and the
characteristic shear strength. fovk. of concrete
infill may be taken from table 3.2.



Tabanns 3.2 — XapakTepucTHYHA MIIIHICT 0€TOHHOT0 HATIOBHEHHS

Knac mirtHOCTI O€TOHY C12/15 C16/20 C20/25 C25/30 abo
MiITHIIIIE

fox (H/Mm?) 12 16 20 25

fovk (H/MM?) 0.27 0.33 0.39 0.45

Table 3.2 — Characteristic strengths of concrete infill

Strength class of concrete | C12/15 CI 6/20 C20/25 | C25/30. or stronger
fek (N/mrr?) 12 16 20 25
fevk (N/mrr?) 0,27 0.33 0,39 0,45

3.4 ApMmatrypHa cTalIb
3.4.1 3araanHi BimomocTi

(1)P ApmoBana ByTJeleBa CTajlb CIEIHU-
¢ikyerscs 3a prEN 10080, nHepkaBitoua
CTaJlb Ta TPYTH 3 CHELIaJIbHUM TOKPHUT-
TSAM BU3HAYAIOTHCS OKPEMO.

(2)P Bumoru 110 BJIaCTUBOCTEH apMyBaH-
HS € TaKUM JI0 MaTepiajiB, AKi PO3MIIICH-
HI y 3aTBepLIii KaM siHIA KIadmi abo Ha-
noBHeHHI Oetony. HeoOXigHO yHUKaTH
poOiT, MmO TPOBOIATHCS Ha OyamaiigaH-
4yuKy abo0 MiJ 4ac BUTOTOBJICHHS, IO MO-
KYyTh BIUIMHYTH Ha BJIACTHUBOCTI Marepia-
y.

[NPUMITKA: prEN 10080 mocumaerscs Ha
MEXKY TEKYy4OCTi R, Ka BKIIOYA€ XapaKTepu-
CTHKY, MiHIMalbHE Ta MaKCHMalbHEC 3HAYCH-
Hs1, 0a30BaHE Ha JOBIOCTPOKOBIH SKOCTI MPO-
nykTy. HaBmakw, fix € XapaKkTepUCTHYHOIO
MEXEI0 TEKydYOoCTi, 0a30BaHOI0 TUILKH Ha TO-
My, L0 apMyBaHHS € HEOOXIJAHUM I KOHC-
Tpykiii. He icHye mpsMmx B3a€MO3B’S3KiB
MIXK fyx Ta XapakTepucTUdHuM R. OnHak me-
TOJIY OLIHKU Ta BepUQikauii rpaHuLi TeKy4o-
cti, mo matrothes B prEN 10080, 3abe3meuy-
F0Th JOCTAaTHIA KOHTPOIb ISl OTPUMAaHHS fyk.
(3) Apmyroua crans MOXKe OyTH ByrJjelie-
BOI0O a00 AayCTEHITHOI HEpKaBIIOUOIO
CTaJTI0. ApMyIoYa CTallb MOXe OyTH Tfa-
JIKOI0 200 peOpHUCTOIO (3 BUCOKOIO 3/1aTHI-
CTIO J0 3YeIUIeHHs) abo MPUIATHOIO 0
3BaprOBAaHHS.

(4) deranpHy iHGOpMaIliIO0 PO BIACTHBO-
CTI CTaJTi JUIsl apMyBaHHS MOXKHA 3HAUTH
B EN1992-1-1.

3.4.2 BuaacTMBOCTI CTPHIKHIB 1Js1 ap-
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3.4 Reinforcing steel
3.4.1 General

(1)P Reinforcing carbon steel shall be specified in
accordance with prEN 10080. Stainless steel and
specially coated bars shall be specified separately.

(2)P The requirements for me properties of the rein-
forcement are for the material as placed in the hard-
ened masonry or concrete infill. Operations carried
out on site or during manufacture, that might dam-
age the properties of the material shall be avoided.

NOTE prEN 10080 refers to a yield stress R, which in-
cludes the characteristic, minimum and maximum values
based on the long-term quality of production In contrast
fy« 1s the characteristic yield stress based on only that re-
inforcement required for the structure. There is no direct
relationship between fix and the characteristic R.. How-
ever the methods of evaluation and verification of yield
strength given in prEN 10080 provide a sufficient check
for obtaining fy.

(3) Reinforcing steel may be carbon steel or austen-
itic stainless steel. Reinforcing steel may be plain or
ribbed (high bond) and weldable.

(4) Detailed information on the properties of rein-
forcing steel is to be found in
EN 1992-1-1.

3.4.2 Properties of reinforcing steel bars



MYBaHHS

(1)P XapakTepucTruHa MIIHICTH apMOBa-
HUX CTAJIBHUX Majb, fy Ma€ BiAMOBIIATH
nonatky C EN1992-1-1.

(2) KoedimieHT TEmIOBOrO pO3MIUPEHHS
MOYHa BBaXaTH piBHEM 12 X 100K,
[TPUMITKA Pi3sHHLIEI0 MK 1AM 3HAYEHHIM
Ta 3HAYIHHAM OTOYYIOUOi KaM’sIHOI KIIaJK{
a0o0 OeTOHY 3BHYAHO MOJKHA HEXTYBATH.

3.4.3 BuaactuBocTi roToBoi, 3B’si3aHOI
i3 ocHOBO1O, apMaTypH

(1)P T'oToma, 3B’s13aHa 13 OCHOBOIO apma-
Typa Mae BianoBizatu EN 845-3.

3.5 Cranb 1yl momepeIHbOr0 Ha-
NpPY>KeHHS

(1)P Cranp pns momneperHbOro Harpy-
)keHHs mae Bigmosigatu EN 10138 abo
BiANoOBigHOMY €BporneiicbkoMmy TexHiu-
HOMY Y XBaJICHHIO.

(2) BmactuBocTi crani A mONnepeaHbOro
HaIpy>XeHHsI MaloTh Oyt oTpumMani 3 EN
1992-1-1.

3.6 Mexaniuni BJACTHBOCTI
KaM’sTHOI KJIAJIKH
3.6.1 XapakTepucTH4YHA MilHiCTH

KJIAJAKH NPU CTUCKAHHI
3.6.1.1 3araanHi BimomocTi

(1) XapakrepucTuyHa KOMIpeciiiHa Mill-
HICTh KaM’sIHOT KJIaJIKH, fk TOBHHHA OyTH
BH3HAUEHA 3 Pe3yJIbTaTIB ICIIUTIB Ha 3pas3-
Kax KaM’sTHOI KJIaJIKH.

IMPUMITKA Pe3ynbratu icnuTiB OTpUMaHi 3
pe3yNbTaTiB iCIUTIB, MO0 TPOBOIWIHNCH IS
MPOEKTY, a00 JOCTYITHI 3 0a3u JaHUX.

3.6.1.2 XapakTepucTHYHA KOMIIpeciiiHa
MIIHICTL KJQAKH HAa BiIMiHY BiI
HAIJIACTOBAHOI HA OCHOBY

(1) XapaktepucTuuHy KOMIIPECIHHY MIII-
HICTh KJIaJIKU Tpeba BU3HAYATH 3:

(1) pesynbTaTiB icnutiB 3rigHOo EN 1052-
1, SIKi MOTJIM TIPOBOJIUTHUCH JIJISI IPOEKTY
a00 JOCTYIIHI 3 ICTIUTIB, IO TTPOBOIUIIUCH
paHilie, Hamp., 3 0a3u TaHUX; PE3yJIbTaTH
ICTIUTIB MalOTh OyTH BigoOpakeHi B Ta0-
muti abo uepes piBHSIHHS (3.1).
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(1)P The characteristic strength of reinforcing steel
bars, fyk, shall be in accordance with annex C of EN
1992-1-1

(2) The coefficient of thermal expansion may be as-
sumed to be 12 x 106 K'!.

NOTE The difference between this value and the value
for the surrounding masonry or concrete may normally be
neglected.

3.4.3 Properties of prefabricated bed joint rein-
forcement

(1)P Prefabricated bed joint reinforcement shall be
in accordance with EN 845-3.

3.5 Prestressing stee

(1) P Prestressing steel shall be in accordance with
EN 10138 or an appropriate European Technical
Approval.

(2) The properties of prestressing steel should be
obtained from EN 1992-1-1.

3.6 Mechanical properties of masonry

3.6.1 Characteristic compressive strength of ma-

sonry
3.6.1.1 General

(1)P The characteristic compressive strength of ma-
sonry. fk. shall be determined from results of tests on
masonry specimens.

NOTE  Test results may be obtained from tests carried
out for the project, or be available from a database.

3.6.1.2 Characteristic compressive strength of
masonry other than shell bedded masonry

(1) The characteristic compressive strength of ma-
sonry should be determined from either:

(1) results of tests in accordance with EN 1052-1
which tests may be carried out for the project or be
available from tests previously earned out e.g. a da-
tabase; the results of the tests should be expressed as
a table, or in terms of equation (3.1).



Ju=K fo' ful

ac:

Ji

HICTb KJIaaku B H/MMm

XapaKTepUCTUYHA KOMIIpeciiHa  Mill-

2

K MOCTIHA sIKa, JIe TOTPIOHO, 3MIHIOETHCS
BiamoBiaHO 10 3.6.1.2(3) Ta a60 3.6.1.2(6)

a,f  ToCTilHI

fo HOpMAaJIi30BaHE CEpeHE 3HAYCHHS KOM-
MpECiiHOT MIITHOCTI €JICMEHTIB B Ha-
IPSAMKY Jii IpUKJIageHoi cuiu, B H/Mm?2,

Sm KOMIIpECiifHa MIIHICTh KaM’ SHOI K-

ki, B H/Mm2.

OOMexeHHs1 Ha KOPUCTyBaHHA piBHAHHAM (3.1)
HEOOXiTHO HaJaBaTh B 3HAYEHHSX fb, fm, KOe]i-
I[IEHTY BapiaTUBHOCTI PE3yNbTaTiB ICIHUTIB Ta
I'pyn enemeHTIB.

abo

(i1) Bix (2) mo (3), HIDKYE.

[MPUMITKA: PimenHs 3 npuBoay, SKUM 3 METOJIB
(i) Ta (ii) kopucTyBaTUCS B KpaiHi, MOJKHA 3HAUTH B
Hamionansromy [onatky. Sxmo xopuctyrotbes (i),
HEOOXiTHO KOPHCTYBaTHCS Ta0yJIbOBaHUMHU 3Ha-
YEeHHSAMH a00 TOCTIHHWMH BEIMYWHAMHU B PIBHSIHHI
(3.1) Ta oOMeKeHHsX, TOJIOBHUM YHHOM ITOCHJIAIO-
4HCch Ha AaHi rpymyBanHs 3 Tabmuui 3.1,9ki MaloTh
Hanasatuck y Hamionansnomy Jlonartky.

(2) B3aemMO3B’s30K MiX XapaKTEPHUCTUIHOIO
KOMITPECIIHOIO0 MIIHICTBIO KaM’sIHOT KJIaJIKH, fk,
HOpMAJTi30BaHUM CEpEIHIM 3HAYECHHSM KOMII-
peciiiHoi MILIHOCTI €NEeMEHTIB, fb, MILHICTIO
KaM’sSTHOT KJIaJIKH, fm, MOKHA OTPUMATH 3 :

- piBHsAHHSA (3.2) 11 KaMm’sHOT KJIaaKH, 3apo0-
JeHoi 3 OyaiBeTbHOTO PO3YMHY 3arajbHOTO
MPU3HAYEHHS Ta JIETKOTO OYIiBEIHHOIO PO3YU-
HY;

- piBHsgHHA (3.3) 11 Kam’sHOI KJIaaKH, 3apo0-
JICHOT 3 TOHKOIIAPOBOTO OYIiBEIEHOTO PO3YH-
HY, 3 TOBIIMHOIO Bix 0,5 MM 10 3 MM Ha ropu-
30HTAJIBHUX IIBaX, Ta €JIEMEHTIB 3 TTUHU [ py-
mi 1 Ta 4, CHIIKaTHOTO KaJbIlil0, arperaTHUX
OJIOKIB Ta a6pOBAHUX ABTOKJIABHUX €JIEMEHTIB 3
OCTOHY;

- piBasiHHS (3.4) 1A €IEMEHTIB KaM sSTHOT KJla-
JIKHA 3ap00JICHOT 3 TOHKOIIAPOBOTO OYMiBEIHHO-
ro po34MHY, 3 TOBIIHUHOI Bix 0,5 MM 10 3 MM
Ha TOPU30HTAIBHUX IIBAX, T4 €JIEMEHTIB 3 TJIU-
Hu ['pynu 2 ta 3.

[MPUMITKA EN 998-2 He niMiTye TOBIIMHY IIBiB,
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(3.1)
Where

fx is the characteristic compressive strength of
the masonry, in N/mm?

K is a constant and, where relevant, modified
according to 3.6.1.2(3) and or 3.6.1.2(6)

o, 3 are constants

fo is the normalised mean compressive strength
of the units, in the direction of the applied ac-
tion effect, in N/mm?

Jfm is the compressive strength of the mor-
tar, in N/mm?

Limitations on the use of equation (3.1) should
be given in terms of fv, fm, the coefficient of var-
iation of the test results, and the Grouping of
the units.

or

(i1) from (2) and (3), below.

NOTE The decision on which of methods (i) and
(i1) is to be used in a country may be found in its
National Annex. If (i) is used, tabulated values or
the constants to be used m equation (3.1) and the
limitations, preferably referring to the grouping in
Table 3.1, should be given in the National Annex.

(2) The relationship between the characteristic
compressive strength of masonry, fk. the nor-
malised mean compressive strength of the units.
fo. and the mortar strength. fm may be obtained
from:

— equation (3.2), for masonry made with gen-
eral purpose mortar and lightweight mortar;

— equation (3.3). for masonry made with thin
layer mortar, in bed joints of thickness 0.5 mm
to 3 mm. and clay units of Group 1 and 4. cal-
cium silicate, aggregate units and autoclaved
aerated concrete units;

— equation (3.4). for masonry units made with
thin layer mortar, in bed joints of thickness 0,5
mm to 3 mm, and clay units of Group 2 and 3.

NOTE EN 998-2 gives no limit for the thickness of



3pOOJICHUX TOHKUM IIAPOM PO3YHHY; OOMEKCHHS
TOBITUHYU TOPU3OHTAIBHUX MIBIB Bix 0,5 MM 10 3 MM
HalllJIeHe Ha Te, 00 TOHKUN OyAiBeIbHUN PO3UnH
MaB TIOJIIIIeH] BIaCTUBOCTI JJIsl TOTO, 100 PiBHSH-
H1 (3.3) Ta (3.4) BUKOHYBaJIMCh. MIIHICTh KaM sSTHOT
KIAAKH, fn, HE 0O0OB’SI3KOBO BHKOPHCTOBYETHCS B
piBHsHH:X (3.3) Ta (3.4).

ﬁ<=K' fb0’7 .fm0,3

ﬁ<: K ﬁJO’SS
fi= K 07
bi(H
K mocTifiHa 3rigHo Tta0mumi 3.3, Aka, Oe
MOTpiOHO, 3MIHIOETHCS BIJIITOBITHO bi (o)

3.6.1.2(3) Ta abo 3.6.1.2(6)
IIpY YMOBI 3a0€311€4YE€HHS HACTYITHUX BUMOT:

- Kam’siHa KJIaJKa po3po0JieHa y BiJMOBITHOCTI
1o posainy 8 mporo EN 1996-1-1;

- ycCl LIBHU 33J0BOJIbHSIOTH BUMoru 8.1.5 (1) Ta
(3) TakuM YrHOM, OO BBaYKATUCS 3alIOBHEHU-
MU;

- fo Gepetbes He Ginbue 75 H/MM2, axmio ene-
MEHTH yKJIa/IeHl Ha Oy/IBE€IbHUI pO3YMH 3ara-
JBHOTO MPU3HAYCHHS,

- f» GepeTbes He Ginbme 50 H/mm?, sxmio ene-
MEHTH YKJIaJIeHl Ha TOHKUHU 11ap OyIiBeIbHOTO
PO3UHNHY;

- fm Gepetbes He Ginbire 20 H/mMm? a6o He 6i-
JeIe 2 fo, AKIIO €JIEMEHTH yKJIaJIeHl Ha OyIiBe-
JBHUI PO3YMH 3arajibHOTO MPU3HAUCHHS;

- fm GepeThbes He Ginpie 10 H/mm?, sximo ene-
MEHTH YKIIaJIeH] Ha JIETKU PO3YUH;

- TOBIIMHA OyiBEILHOTO PO3YMHY JOPIBHIOE
mprHi 200 TOBXHHI €1eMEHTa KJIaJKH, TaKuM
9UHOM 1100 He OyJ0 MIBIB OYIIBEIBHOTO PO3-
YUHY MapaienbHux ¢acaay CTiHHM MO BCiid abo
10 YaCTUHI TOBKUHH CTiHH;

- Koe(ilieHT BapiaTUBHOCTI MIITHOCTI CTIHOBHX
KaMeHiB He Outbie 25%

(3) Tam, ne edekTu BIIIMBIB € MapanelIbHUMU
70 HAINpsIMKY TOPU30HTAIBHUX MIBIB, XapakTe-
pHa KOMIpeciiiHa MIIHICTh MOX€ TaKOX BH-
3HayaTucs 3 piBHAHB (3.2), (3.3), abo (3.4), BU-
KOPHCTOBYIOUM HOPMalli30BaHy KOMIpeciiiHa
MIIHICTh CTIHOBOTO KaMeEHIO, fb, OTpUMaHy 3
ICIIUTIB, Jie HANPSAMOK MPUKIAJACHOTO HaBaHTa-
KEHHSI 0 BUIIPOOYBAHOIO 3pa3ka € TaKUM ca-
MUM, SIK HAIPSIMOK €(PeKTy BIUTUBY y KaM’ sSHIH
KJaaIi, ajge 3 MOKa3HUKOM O, K mogaHo B EN
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joints made of thin layer mortar; the limit on the
thickness of bed joints of 0,5 m to 3 mm is to ensure
that the thin layer mortar has the enhanced proper-
ties assumed to exist to enable equations (3.3) and
(3.4) to be valid. The mortar strength fn, does not
need to be used with equation (3.3) and (3.4).

(3.2)
(3.3)
(3.4)

where:

K  is a constant according to table 3.3. and where
relevant, modified according to 3.6.1.2(3) and
or 3.6 1.2(6)

provided that the following requirements are satis-
fied:

— the masonry is detailed in accordance with sec-
tion 8 of this EN 1996-1-1;

— all joints satisfy the requirements of 8.1.5 (1)
and (3) so as to be considered as filled;

— f5 is not taken to be greater than 75 N/mm? when
units are laid in general purpose mortar

- fb is not taken to be greater than 50 N/mm? when
units are laid in thin layer mortar;

— fm is not taken to be greater than 20 N/mm? nor
greater than 2f, when units are laid in general pur-
pose mortar;

— fm is not taken to be greater than 10 N/mm?
when units are laid in lightweight mortar;

— the thickness of the masonry is equal to the
width or length of the unit, so that there is no mor-
tar joint parallel to the face of the wall through all
or any part of the length of the wall;

— the coefficient of variation of the strength of the
masonry units is not more than 25 %.

(3) Where action effects are parallel to the direction
of the bed joints, the characteristic compressive
strength may also be determined from equations
(3.2), (3.3) or (3.4), using the normalized compres-
sive strength of the masonry unit. f, obtained from
tests where the direction of application of the load
to the test specimen is the same as the direction of
the action effect in the masonry, but with the factor.
5, as given in EN 772-1. not taken to be greater
than 1,0. For Group 2 and 3 units. K should then be



772-1, mo "e nepesuirye 1,0. st rpynu 2 ta 3
enemenTH K Mae OyTW TMOTIM NOMHOXXEHE Ha
0,5.

(4) Jns xam’siHOT KIJTagKu, 3po0JIeHol 3 OyiBe-
JHHOTO PO3YHMHY 3arajbHOTO NPH3HAYCHHS, Je
€JIEMEHTH OeTOHHOTO HamoBHIOBaua [ pymnu 2 Ta
['pynu 3 BUKOPUCTOBYIOTHCS ISl BEPTUKAJIb-
HUX TOPOXXHHH, TOBHICTIO 3allOBHEHUX O€TO-
HOM, 3HA4YCHHS fb Ma€ OyTH OTPUMAHO, MPHUN-
MaloyM IIi eJIeMEHTH 3a elleMeHTH rpymu 1 3
KOMITPECIMHOI0  MIIHICTh, BIJIMOBIIHOIO IO
KOMIIPECiifHOT MIIHOCTI €JIeMEHTIB OETOHHOIO
HAITOBHIOBAYa, KU 3 HUX € HAMMCHIIIMM.

(5) Sxmo TUIBEOBI BepTUKAIBHI IIBU 3allOBHE-
Hi, MOXXHA KOPHUCTyBaTuCs piBHSHHsAMHU (3.2),
(3.3) abo (3.4), BpaxoByrouu Oyab-sKi TOPU30H-
TaJIbHI BIUIMBH, IKUM MOXYTbh OyTH MPUKIIaJICHI
a00, SIKi MOXKYTh TeperaBaTHCS KaM’ sTHOIO Kila-
nkoro. JluBuchk Takox 3.6.2(4).

(6) Hns kam’gHOT KIaAKu 3 OyNIBENTBHOTO PO3-
YUHY 3arajJlbHOTO TpHU3HAYEHHS, JIe OB 3 Ha-
MOBHEHHSM OY[IBEJIbHUM PO3YMHOM € Mapaje-
JBHUM JI0 JIMIILOBOI CTOPOHH CTiHH, 3HAYCHHS
K moxe OyTH OTPMMAaHO MHOXXCHHSIM 3HAYCHb,
noxanux y Tabmumi 3.3, Ha 0,8.

multiplied by 0,5.

(4) For masonry made of general purpose mortar
where Group 2 and Group 3 aggregate concrete
units are used with the vertical cavities filled com-
pletely with concrete, the value of f» should be ob-
tained by considering the units to be Group 1 with a
compressive strength corresponding to the com-
pressive strength of the units or of the concrete in-
fill, whichever is the lesser.

(5) When the perpend joints are unfilled, equations
(3.2), (3.3) or (3.4) may be used, considering any
horizontal actions that might be applied to. or be
transmitted by, the masonry. See also 3.6.2(4)

(2)For masonry made with general purpose mortar
where there is a mortar joint parallel to the face of
the wall through all or any part of the length of the
wall, the values of K can be obtained by multiply-
ing the values given in table 3.3 by 0,8.

Tabamnus 3.3 - 3HaYeHHA K, 1110 BUKOPUCTOBYETHCSA IS TOHKOIIAPOBHUX TA JIETKUX PO34HHIB

3arajJbHOro Npu3HaA4¢HHsA

CTiHOBI KameHi ByniBenbHuit Tonkomaposuit | LlimpHICTE JeTKOTO OYIi-
pO3UMH  3araib- | OymiBeNbHUI PO- | BEJILHOTO PO3UHHY
HOTO IpH3HaueH- | 3uuH  (Topu3oH- | 600 < pg 800 < pg
Hs TanbHMi mWoB > | < 800 kr/M’ | < 1300
0,5 Mm abo < 3 Kr/M°
MM)
I'nmuna I'pyna 1 0,55 0,75 0,30 0,40
I'pyma2 | 045 0,70 0,25 0,30
I'pyma3 | 0,35 0,50 0,20 0,25
I'pyna4 | 0,35 0,35 0,20 0,25
Cuikar KanpLito I'pymal | 0,55 0,80 i i
I'pyma2 | 045 0,65 I I
ArperatHuii 6eTOH I'pyna 1 0,55 0,80 0,45 0,45
I'pyna2 | 0,45 0,65 0,45 0,45
I'pyma3 | 0,40 0,50 I I
I'pyma4 | 0,35 i i i
AepoBanuii aptoknaB- | I'pymal | 0,55 0,80 0,45 0,45
Hull 0eToH
BupobHuunii KamiHb Ipymal | 045 0,75 i i
[Mpupomnuit  kaminb | [pymal | 0,45 i i i
MIEBHOT'O PO3MIpYy
* KomoOiHarist OyIiBeT,HOTO PO3YMHY/EIEMEHT, IO 3BHYAiHO HE BHKOPHUCTOBYETHCS, TOMY HE HalIaHO
3HA4YeHb

Table 3.3 — Values of K for use with general purpose, thin layer and lightweight mortars
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Masonry Unit General Thin layer Lightweight mortar of density
purpose | mortar (bed joint | 600 < p; <800 800 <p4q
mortar | > 0,5 mm and <3 kg/m’ <1300kg/m’
mm)
Clay Group 1 0,55 0,75 0,30 0,40
Group 2 0,45 0.70 0,25 0,30
Group 3 0,35 0,50 0,20 0,25
Group 4 0,35 0,35 0,20 0,25
Group 1 0,55 0,80 * *
Group 2 0,45 0,65 * *
Group 1 0,55 0,80 0,45 0,45
Group 2 0,45 0,65 0,45 0,45
Group 3 0,40 0,50 * *
Group 4 0,35 * * *
Autoclaved Group 1 0,55 0,80 0,45 0,45
Aerated Con-
crete
Manufactured | Group 1 0,45 0,75 * *
Stone
Dimensioned | Group 1 0,45 * * *
Natural Stone
* Combination of mortar/unit not normally used, so no value given.

3.6.1.3 XapaxkrepucTu4Ha KoMIpeciiiHa Mi-
LHHICTh KJIAJAKH, HAIJIACTOBAHOI HA KapKac

(1) XapakrepucTuyHa KOMIIpECIHHA MIIHICTh
KJIaJIKM, HAIUTACTOBAHOI Ha KapKac, 3pOo0JeHHA
3 cTiHOBUX KaMeHiB ['pymu 1 a6o I'pynu 4, mo-
’KHA TaKoK oTpumaru 3 3.6.1.2, mo nependavae
HACTYIIHE:

- MIUPUHA KOXHOI CTPIYKH PO3YUHY KIAIKH
craHoBHThL 30 MM abo Oinble;

- TOBIIMHA KJIAJKU JIOPIBHIOE IMIUPHUHI a00 JTOB-
JKHMHI €JIEMEHTIB KJIaAKU TAKHUM YUHOM, II00 He
OyJI0 MOAOBXKHIX TOPU3OHTAIBHUX IIBIB Yepe3
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3.6.1.3 Characteristic compressive strength
of shell bedded masonry

(1) The characteristic compressive strength of
shell bedded masonry, made with Group I and
Group 4 masonry units, may also be obtained
from 3.6.12. provided that:

— the width of each strip of mortar is 30 mm or
greater;

— the thickness of the masonry is equal to the
width or length of the masonry units so that
there is no longitudinal mortar joint through all



BCIO 200 YaCTUHY JIOBXXWHU CTIHU;

BiJTHOIIICHHS g/t He MeHIIe Hixk 0,4;

- K B3sro 3 3.6.1.2, xomu g/t =1,0 abo K npuii-
Ma€ThCS 3a MOJOBHUHY IMX 3HAYCHb, KOIH g/t =
4 3 TPOMDKHUMH 3HAYCHHSIMH, OTPHUMAaHUMHU
JHIMHOIO IHTEPIIOJIALIETO,

Ie:

g 3arajbHa MIMPHHA CMYT PO3YUHY JUIS
KIaaKH;

t TOBILAHA CTIHU.

(2) XapaktepucThyHa KOMIIpECIHHA MIIHICTh
KJIaJIKM, HaIUTACTOBAHOI Ha KapKac, 3pOo0JieHHA
3 cTiHOBUX KaMeHiB ['pymu 2 a6o ['pynu 3, mo-
’KHA TaKoXX oTpuMaTu 3 3.6.1.2, K0 HOpMaTi-
30BaHE CEpeHE 3HAYCHHS KOMIPECIHOI MiIl-
HOCTI €JIEMEHTIB, fb, SKUM KOPHCTYIOTbCS Y PiB-
HSHHI, € TaKUM, IO OTPUMaHE 3 ICIHTIB Ha
eJIEMEHTax, 10 TECTYBAJIUCH 1 BIAMOBIIHOCTI 10
EN 772-1 nnst kapkacHUX HAIJIaCTOBAHUX €Jie-
MEHTIB.

3.6.2 XapakTepucTHYHA MIilLHICTh KJIAAKHU
Ha 3CyB

(1)P XapakTepHa MIIHICTh KJIaJKH HA 3CYB, fvk
Ma€ BU3HAYATUCS 3 pE3yJbTATiB ICIHTIB Ha
KJ1au.

[TPUMITKA Pe3ymbraTé iCHHTIB MOXYTh OYyTH
oJiep KaHi 3 iCIUTIB, 10 TMPOBOAMIHCH IS POCKTY
abo moctymHi 3 0a3u JaHHX.

(2) XapakTepucTUYHa TOYATKOBA MIIHICTh
KJIaJKU Ha 3CYB, fvko, BU3HAYAETHCS 3 ICIMTIB
srigHo EN 1052-3 a6o EN 1052-4.

(3) P XapakrepuctuuHa MIIHICTh KJIAJKH Ha
3CYB, fvk 3 BAKOPUCTaHHIM PO3YHHY 3arajibHOTO
npu3HavYeHHs 3rigHo 3.2.2(2) abo TOHKOIIapo-
BOT'O PO3YUHY y TOPU3OHTAIBHUX IIBAX KIaJIKH
TOBIIMHOIO Big 0,5 MM 110 3,0 MM BIZIIOBIAHO
10 3.2.2(3) abo IerKoro po3uruHYy IS KITaaKu
BimoBiAHO 10 3.2.2(4) 3 ycima mBamu, 1o 3a-
IOBOJBHSIOTH BUMOTH 8.1.5 TakuM 4HHOM, 11100
BB)KATHUCS 3aIIOBHEHUMH, MOKE OYTH OTpUMa-
Ha 3 piBHIHHA (3.5):

Sk = fikot 0,4 0d

aie He Oinbiie 0,065 fvabo fui,
ne:
fvko  XapaKTEpUCTHUYHA MMOYATKOBA MIIHICTh

KJIQJIKU Ha 3CYB;
fvi  TpaHWIS 3HAYCHHS fvk;
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or part of the length of the wall;

— the ratio g/ ¢ is not less than 0,4;

— K is taken from 3.6.1.2 when g/t = 1,0 or K
is taken as half of those values when g/t = 0,4,
with intermediate values obtained by linear in-
terpolation.

where:

g is the total of the widths of the mortar strips;
¢t 1s the thickness of the wall.

(2) The characteristic compressive strength of
shell bedded masonry made with Group 2 and
Group 3 masonry units, may be obtained from
3.6.1.2, provided that the normalised mean
compressive strength of the units, f» used in the
equation is that obtained from tests on units
tested in accordance with EN 772-1 for shell
bedded units

3.6.2 Characteristic shear strength of ma-
sonry

(1)P The characteristic shear strength of mason-
ry, fvk, shall be determined from the results of
tests on masonry.

NOTE Test results may be obtained from tests car-
ried out for the project, or be available from a data-
base.

(2) The characteristic initial shear strength of
masonry, fvko: should be determined from tests
in accordance with EN 1052-3 or EN 1052-4.
(3) The characteristic shear strength of mason-
ry, fk, using general purpose mortar in accord-
ance with 3.2.2(2), or thin layer mortar in beds
of thickness 0,5 mm to 3,0 mm, in accordance
with 3.2.2(3), or lightweight mortar in accord-
ance with 3.2.2(4) with all joints satisfying the
requirements of 8.1.5 so as to be considered as
filled, may be taken from equation (3.5).

(3.5)

but not greater than 0,065/, or fuit
where:

fvko is the characteristic initial shear strength,
under zero compressive stress;
St is a limit to the value of fik;



0d PO3paxyHKOBa KOMIIPECIHHE HaIpy>KCHHSI
NEPIICHANKYIISIPHE 0 3CYBY B €JI€MEHTI Ha PiBHI
HIDKYE PO3MIISIHYTOT0, BUKOPHUCTOBYIOUH TOTPIO-
Hy KOMOIHAIli}0 HABAHTAXXEHHS, M0 0a3yeThCs HA
CEpeHIN BepTUKAIbHIA MIITHOCTI HaJl CTUCHYTOIO
YaCTHHOIO CTiHH, 320€3Meuyloyr TaKUM YHUHOM
oTTip 3CYBY;
fo HOpMaTi30BaHa KOMIpPECiiiHa MIIHICTh
eJIEMEHTIB KJIaAkH, K mokaszaHo B 3.1.2.1, s
HAMpPSIMKY TPUKIAJICHOTO HABAHTA)XCHHS HA BH-
npoOyBaHi 3pa3Ku TMEPHEHANKYJSIPHO 10 JIHIIS
OCHOBH KJIQJIKH.
[MPUMITKA: PimeHHs BIiZHOCHO BUKOPUCTaHHS
0,065 f, a00 fyi B KpaiHi Ta MOXIAHUX 3HAYCHb Bif fui ,
10 CTOCYITHLCH HaAIp.. MiLIHOCTi Ha pO3TATraHHA CJIe-
MEHTIB Ta/a00 3’€THAHHS BHAXJIECTKY B KJIAIIIi, SKIIO
BHOpaHO TaKy MOXJIHBICTh, MOXHa 3HaiiTH B Harrio-
HaJIBHOMY
Honatky.
(4) XapakTepHa MIIHICTh KJIQJKH Ha 3CyB 3 BH-
KOPHUCTAHHSAM PO3YHMHY 3arajbHOTO MPU3HAYCHHS
y BignosigHOCTi 10 3.32.1(2) abo TOHKOTO THapy
po3unHy BigmoBimHo 3.32.1(3), y ropu3oHTaib-
HuX mBax ToBuipHOM Big 0,5 MM 1o 3,0 MM abo
Jerkoro po3uuHy BigmosigHo 3.32.1(4) ta mpu
HE3aIIOBHEHOMY BEpPTHUKAJIBHOMY IIBI , ale 3
IIUIBHO TMIiJITHAHUMU TIOBEPXHSMH €JIEMEHTIB
KJIAJKH, [0 MPWIATAIOTh OJHA 0 OJHOI MOXHA
oTpuMaTH 3 piBHSIHHS (3.6)

fx=0,5 fiko+ 0,4 a4,

anie "He OunbIie Big 0,045 f» abo fu,

Jie:

fiko, filt, 0d Ta fo € TAKAMH, SIK BU3HAUCHO BUIIC B
(3).

[MPUMITKA Pimrenus BigHocHO Bukopuctanus 0,065
fo a00 fiir B KpaiHi Ta MOXiTHUX 3HAYECHb BIiJ fu, 11O
CTOCYIOTBCSI HAIp. MII[HOCTI Ha PO3TITyBaHHS eJeMe-
HTIB Ta/ab0 3’€qHAHHS 3 MEPEKPUTTAM B KJIQJIII, SIKIIIO
BUOpaHO TaKy MOXKIIHMBICTh, MOXKHA 3HaiTH B Hario-
HanbHOMY JloAaTky.

(5) V xmanni, HamIacTOBaHUI Ha 30BHIIIHIO CTi-
HKY MYCTOTLI0i 1ernu abo KepamidHOro OJIOKYy,
Jie eIIEMEHTH KJIaJyTh Ha /Bl 200 OinbIe o HaKO-
Bi CMYXKH PO3UMHY 3arajlbHOTO TPH3HAYCHHS
(kokHa 1Mo MeHInd Mipi 30 MM IIMPUHOIO), fik
MOXHa OTpUMATH 3 piBHIHHA (3.7)

fok =g feko/ t + 0,4 od
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od 1s the design compressive stress perpendicular
to the shear in the member at the level under con-
sideration, using the appropriate load combina-
tion based on the average vertical stress over the
compressed part of the wall that is providing
shear resistance;

fv is the normalised compressive strength of the
masonry units, as described in 3.1.2.1, for the di-
rection of application of the load on the test spec-
imens being perpendicular to the bed face.

NOTE The decision on whether to use 0,065/, or fu
in a country, and the values or derivation of fi; related
to e.g. the tensile strength of the units and/or overlap
in the masonry, if that option is chosen, max be found
in its National Annex.

4) The characteristic shear strength of masonry
using general purpose mortar in accordance with
3.2.2(2), or thin layer mortar in accordance with
3.2.2(3), in beds of thickness 0.5 mm to 3,0 mm.
or lightweight mortar in accordance with 3.2.2(4).
and having the perpend joints unfilled, but with
adjacent faces of the masonry units closely abut-
ted together, may be taken from equation (3.6).

(3.6)

but not greater than 0,045/, or fuit
where:
fvko, fiit, od and fo are as defined in (3) above.

NOTE The decision on whether to use 0,065/, or fut
in a country, and the values or derivation of f related
to e.g. the tensile strength of the units and/or overlap
in the masonry, if that option is chosen, may be found
in its National Annex.

(5) In shell bedded masonry, where the units are
bedded on two or more equal strips of general
purpose mortar, each at least 30 mm in width, fi
may be taken from equation (3.7).

(3.7)



aje He OLIbIle, YUM OTpUMaHe 3 (4) BUIILE,

ne:

fvk, 0d Ta fb € TaKUMU, SIK BU3HAUYEHO B (3) BUIIIE, a:
g MiCYMOK HIMPUHU CMYT PO3YHHY;

t TOBIIWHA CTIHU.

(6) TTouaTkoBa MIIHICTH KJIAJIKK Ha 3CYB, fvko MO-
’KHa OTPUMATH 000Ma CIIOCOOAMHU:

- 00poOKkoro 0a3u MaHWX PE3yNbTaTIB 1CIH-
TIiB I[OJI0 ITOYATKOBOI MII{HOCTI KJIaJIKHA Ha
3CYyB,

- 13 3Ha4yeHb B Tabmuii 3.4, 32 yMOBH, IO
PO3YMHHU 3arajibHOr0 MPU3HAYEHHSI, BUTO-
TOBJICHI Yy BIANOBIAHOCTI [0

- EN 1996-2, e MicTaTh DOMILIOK a00 [0-
0aBOK.

[MPUMITKA: PimeHHs1, IKHM 3 METOJIIB KOPHCTYyBa-
THCS B KpaiHi, MOXHa 3HaliTi B HanioHnamsnomy Jlo-
natky. Skmo kpaiHa BUpillye BHU3HAuaTH BETHYHHY
ﬁ/ko 6asu JaHUX, 3HAUYCHHS MOXKYTb HalaBaTUCH B Ha-
mioHabHOMY JlomaTky.

(7) BepTukanpHHii O1IOp 3CyBY MIBIB ABOX CTIiH 3
KJIQJIKOF0 MOYKHA OTPUMATH 3 BiIMIOBITHUX 1CITHU-
TiB JJIs1 CTIIELIAJIEHOTO TIPOEKTY a00 BiH MOXKe Oy-
TH B34TUM 3 00po0sieHux Aanux icnutis. [1pu Bi-
JCYTHOCTI TaKUX JaHUX, XapaKTEpPUCTHYHUI Bep-
TUKaJIbHUH OIip 3CyBY MOKe 0a3yBaTHUCh Ha fvko,
7€ fvko € MILTHICTH HA 3CYB IIPU HYJIHOBOMY KOMII-
peciitHoMy Hampy:keHHi, sk Aae 3.6.2(2) ta (6),
MIPU YMOBI, IO 3B 30K MK CTIHAMH BiITIOBia€e
8.5.2.1.

but not greater than would be obtained from (4)
above,

where:

fvk, od and fo are as defined in (3) above and:

g 1s the total of the widths of the mortar strips;

¢t is the thickness of the wall.

(6) The initial shear strength of the masonry, fvko,
may be determined from either:

— the evaluation of a database on the results of
tests on the initial shear strength of masonry,

or

— from the values given in table 3.4, provided
that general purpose mortars made in accordance
with EN 1996-2 do not contain admixtures or ad-
ditives.

NOTE The decision on which of the above two meth-
ods is to be used in a country may be found in its Na-
tional Annex When a country decides to determine its
values off fix, from a database, the values may be
given in the National Annex.

(7) The vertical shear resistance of the junction of
two masonry walls may be obtained from suitable
tests for a specific project or it may be taken from
an evaluation of test data. In the absence of such
data the characteristic vertical shear resistance
may be based on fiko, Where fiko is the shear
strength under zero compressive stress, as given
in 3.6.2(2) and (6), provided that the connection
between the walls is in accordance with 8.5.2.1.

Ta6nauns 3.4 — 3HaueHHsI NOYATKOBOI MIITHOCTI HA 3CYyB KJIAAKH, fyko

Enementn xmamku ko (H/MM?)
Po3uuH 3aranpHOro nmpu3HauyeHHs AaHO- | TOHKMH map pos- | Jlerkuii po3unH
TO KJ1acy MIiI[HOCTi yiuHy (TOpU30HTa-
JpHUH moB >0,5
MM T2 <3 MM)
I'muna M10 — M20 0,30 0,30 0,15
M2,5 -M9 0,20
M1 - M2 0,10
Cunikar kaneniro | M10 — M20 0,20 0,40 0,15
M2,5 -M9 0,15
M1 — M2 0,10
beron 3 mamosHro- | M10 — M20 0,20 0,30 0,15
BayeM
AepoBanuii aBTo- | M2,5 -M9 0,15
KJIABHUI OCTOH
BurortoBnenuii M1 - M2 0,10
KaMiHb Ta KaMiHb
MPUPOJHOTO  TIO-
XOJDKCHHS
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Table 3.4 — Values of the intitial shear strength of masonry, fio

Dimensioned natural stone

Masonry units frko (N/mm?)
General purpose mortar of the | Thin layer mortar | Lightweight mortar
Strength Class given (bed joint > 0,5 mm
and < 3 mm)

M10 - M20 0,30

Clay M2,5 - M9 0,20 0,30 0,15
Ml - M2 0,10
M10 - M20 0,20

Calcium silicate M2,5 - M9 0.15 0,40 0,15
Ml - M2 0,10
Aggregate concrete M10 - M20 0,20
Autoclaved Aerated Con- M2,5 - M9 0,15

crete 0,30 0,15
Manufactured stone and Ml -M2 0,10

3.6.3 XapakTepucTHYHA MILHICTHh KJIAJAKU HA

BUI'HMH

(1) ITo BimHOIIEHHIO 10 BUTHHY 11032 ILIOIIMHOIO,
Tpeba 3BaKaTW HA HACTYIHI CHUTYyallii: MILHICTh
Ha BUTHUH 3 IUIOLIMHOIO TOIIKO/KEHHS Iapajielb-
HOIO0 TOPH3OHTAIBHUM IIIBaM, fxki; MIIHICTh Ha
BUTUH 3 TUIOLIMHOIO TTOIIKO/KEHHS NEePIEeHANKY-
JISIPHOKO TOPU3OHTAIBHUM IIIBaM, fxk2 (TMBUCH pH-

cyHok 3.1).

a) IJIOLIMHA MOUIKO/XKEHHS NapajesibHa TOpH-

30HTAJILHUM IIIBaM, fxkl

sonry

,._l____c:jf/

3.6.3 Characteristic flexural strength of ma-

(1) In relation to out-of plane bending, the fol-
lowing situations should be considered: flexural
strength having a plane of failure parallel to the
bedjoints, fxk1, flexural strength having a plane
of failure perpendicular to the bedjoints, fxk2
(see figure 3.1).

b) monMHa MOMIKOKEHHS IEPICHANKYISIPHA

TOPU30HTAIBHUM IIBaM, fxk2

Pucynok 3.1 - mJIomuHM MOMIKO/IKEHHS KJIAAKU NIPU BUTHHI.
Figure 3.1 — Planes of failure of masonry in bending

a) plane of failure parallel to bed joints, fxi
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b) plane of failure perpendicular to bed joints, fxk2




(2)P XapakrepucTtuyHa MIIHICTh KJIAJKH HA BH-
THH, fxkl Ta fxk2 MAIOTh BU3HAYATUCh 32 pe3yJIbTa-
TaMH ICIIUTIB KJIAAKU.

[PUMITKA Pe3ynbraTé IiCOHTIB MOXXHA OTPHUMYBATH 3
BUIIPOOYBaHb, 10 IPOBE/CH] /UL MPOEKTY ab0 JOCTYITHI B
0a3i maHuX.

(3) XapakTepuCTUYHY MILIHICTh KIAJKWd Ha
BUTUH MOKHa BU3HA4aTH icnurtamu 3rigHo EN
1052-2 abo BoHa MOke OyTH OTpHMaHa 3 OI[IHKU
0a3u JaHuX, Mo 0a3yeThcsl HA MIHOCTI HA BH-
TUH KJIAJK{, OTPUMAaHOI 3 BiAMOBIAHUX KOMOIi-
HaI[ill CTIHOBHX KaMEHIB Ta PO3YHHY.

[MPUMITKA 1 3nadeHss fi Ta fxk2 , IO BUKOPUCTO-
BYIOTBbCS B KpaiHi, MOKHa 3HaiiTu B HamionanpHOMY
Honatky.

[MPUMITKA 2 Slkmo nmaHi icnuTiB He € TOCTYITHUMH
3HAYeHHSMH, XapaKTepUCTHYHA MIIHICTh KJIaIKH Ha
BUTHH, 1110 3p00JicHa Ha PO3YMHI 3arajJlbHOTO MpHU3HA-
YeHHSI, TOHKOIIAPOBOMY PO3YHHY a00 JETKOMY pO3-
YUHI, MO’KHA B3STH 3 TaOJNHWIN B I IPHUMITII TpH
YMOBI, IO TOHKUI HIap PO3YUHY Ta JIETKHH PO34YHH
CTaHOBJIATHL M5 a00 MilHIIIIE.

[MPUMITKA 3 Jns xianku, 3po0iieHOi 3 aepoBaHUX
ABTOKJIABHUX OETOHHHX EJIEMEHTIB? MOKIaJeHNX Ha
TOHKHUH IIap PO3YMHY, 3HAYCHHS fiki Ta fyik2 MOXHA
Opatu 3 TaOnWmp NaHOI MPUMITKH ab0 3 HACTYIMHHX
PIBHSIHB:

Sk 0,035 f» 3 3aIIOBHEHUMH Ta HE3AMOBHCHUMH
JIUIILOBUMU BEPTUKATLHUMHU [ITBAMH KJIATKU

fae = 0,035 £, 3 3aMIOBHEHUMH JTUITLOBUMH BEPTHKA-
JILHUMH IIBaMH Kinajaku a0o 0,025 f, 3 He3ar0BHEHUMHU
JIUIILOBUMU BEPTUKATLHUMHY [ITBAMH KJIATKU

(2) P The characteristic flexural strength of ma-
sonry, fxki1 and fxk2, shall be determined from the

results of tests on masonry.
NOTE  Tests results may be obtained from tests carried
out for the project, or be available from a database.

(3) The characteristic flexural strength of mason-
ry may be determined by tests in accordance with
EN 1052-2, or it may be established from an
evaluation of test data based on the flexural
strengths of masonry obtained from appropriate
combinations of units and mortar.

NOTE 1 Values of fui and fie to be used in a coun-
try may be found in its National Annex.

NOTE 2 Where test data are not available values of the
characteristic flexural strength of masonry made with
general purpose mortar, thin layer mortar or lightweight
mortar, may be taken from the tables in this note, pro-
vided that thin layer mortar and lightweight mortars are
MS, or stronger.

NOTE 3  For masonry made with autoclaved aerated
concrete units laid in thm layer mortar, fi and fe val-
ues may be taken from the tables in this note or from the
following equations:

fxia = 0,035, with filled and unfilled perpend joints

Jfxe = 0,035/, with filled perpend joints or 0,025/, with
unfilled perpend joints

3HavYeHHH fxk1 AJIA IVIOIIMHYU MOIIKOIKEHHS MapaJie/ibHOI TOPU30HTAJIbHIM IBAM

CriHoBuii  Ka- 1 (H/mm?)
MiHb Po34uH 3aranbHOro npu3Ha4YeHHS TonkomapoBuii Jlerkuii po3unH
pPO3UMH
fin<5 H/mm? fun> 5 H/mm?
['muHa 0,10 0,10 0,15 0,10
Cumikar  kamb- | 0,05 0,10 0,20 He BuxopucroBy-
110 €THCA
beron 3 nHanos- | 0,05 0,10 0,20 He BuxopucroBy-
HIOBAYeM €TBCSI
AepoBanuii  as- | 0,05 0,10 0,15 0,10
TOKJIaBHUN  Oe-
TOH
Bupobnennit 0,05 0,10 He BuxopucroBy- | He BHKOpUCTOBY-
KaMiHb €THCS €THCSI
[Ipupoauuii ka- | 0,05 0,10 0,15 He BukopucrtoBy-
MiHb  TIEBHOTO €THCSI
po3Mipy
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Values fxi1, for plane of failure parallel to bed joints

faa (N/mm?)
Masonry Unit General purpose mortar Thin layer mortar | Lightweight mortar
Jfm <5 N/mm? | fm>5 N/mm?

Clay 0,10 0,10 0,15 0,10
Calcium silicate 0,05 0,10 0,20 not used
Aggregate concrete 0,05 0,10 0,20 not used

Autoclaved aerated concrete 0,05 0,10 0,15 0,10
Manufactured stone 0,05 0,10 not used not used
Dimensioned natural stone 0,05 0,10 0,15 not used

3Ha‘leHHﬂf;{k2 AJIA IIJIOIUWHHA MOIKOAKCHHSA nepneﬂzlmcym[pﬂo'l' TOPU30HTAJIBbHUM IBAM

CTiHOBHI KaMiHb S (H/Mv?)
Po3uun 3aranbpHOro mpusHaueH- | TOHKOIIApOBUMA Jlerkuii po3unH
Hs pPO3YNH
<5 H/vm? fu>5 Hmm?
I'munaa 0,20 0,40 0,15
Cuiikat KajJbLiio 0,20 0,40 0,30 He Bukopucro-
BYETHCS
BeroH 3 HanmoBHIOBaUYEM 0,20 0,40 0,30 He Buxopucro-
BYETHCS
AepoBaHuit p<400 Kr/m® 0,20 0,20 0,20
aBTOKJIaBHUM
6eToH p>400 xr/m° 0,20 0,40 0,30
BupoOnennii kaminb 0,20 0,40 He BukopuctoBy- | He Buxopucto-
€THCA BYETBCSA
[MpuponHuii KaMiHb TEBHOTO 0,20 0,40 0,15 He Bukopucro-
po3mipy BYETHCS

Values of fu, tor plane of failure perpendicular to bed joints

Masonry Unit Jxka (N/mm?)
General purpose mortar Thin layer mortar Lightweight mortar
fn <5 N/mm? | fu 25 N/mm?

Clay 0,20 0,40 0,15 0,10
Calcium silicate 0,20 0,40 0,30 not used
Aggregate concrete 0,20 0,40 0,30 not used

Autoclaved aerated concrete P <400 kg/m? 0,20 0,20 0,20 0,15

P>400kg/m? 0,20 0,40 0,30 0,15
Manufactured stone 0,20 0,40 not used not used
Dimensioned natural stone 0,20 0,40 0,15 not used

[MPUMITKA 4 fu» He MoxxHa Opartu Oinbine Mil-

HOCTI Ha BUTUH €JICMCHTY.
KIHELb [TPUMITOK.
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the flexural strength of the unit.
END OF NOTES.

NOTE 4 fuo should not be taken to be greater than




3.6.4 XapakTepucTH4YHa MiLHICTH aHKepy-
BaHHS apMaTypHu
(1)P XapakrepucTtuyHa MIITHICTh aHKEPYBaHHS
apMaTypH, 3aKiIageHoi B po3uuHi abo OeToHi,
HEOOXITHO OTPUMYBATH 3 PE3yJIbTATIB BHUIIPO-
OyBaHb.
ITPUMITKA  Pe3ynbratu MOXHa OTpUMATH 3 BH-
poOyBaHb, 10 MPOBOJMINCE IS MIPOEKTY abo 1o-
CTYIHI 3 0a3u JaHuX.
(2) XapakrepucTUYHa MIIHICTh aHKEpPYBaHHS
apMaTypy MOJKHa BCTaHOBJIOBATH Ha OCHOBI
OILIIHKY JIaHUX BUIPOOYBaHHSI.
(3) Skmio mani BUIPOOYBAaHb HE € TOCTYITHUMH,
JUISL apMaTypH, 3aKiageHoi B OCTOHHI CeKIii 3
po3mipamu Oinbine abo piBHEM 150 MM, abo,
AKIIO OCTOHHHMI HAMOBHIOBAaY, IIO OTOYYE ap-
MaTypy, 3aMKHYTHH BCEpEMHI €JIEMEHTIB Kila-
OKA Tak, II0 apMarypa MOXe BBakaTucs 3a-
MKHYTOIO, - XapaKTepUCTUYHA MIIHICTh aHKe-
pyBaHHS apMaTypH, fvok OepeTbest 3 Tabmui 3.5.
(4) Ans apmaTypH, 3aKjiaieHoi B pO3YHH abo B
OeToHHI cekIii giamerpom MmeHire 150 MM, abo
SKIIO OCTOHHMH HANOBHIOBAY, IO OTOYYE ap-
MaTypy, HE 3aMKHYTHH BCEpPEIIMHI CIEMCHTIB
KJIQJKH, TaK 10 apMaTypy MOXHA BBa)KaTH He-
3aMKHEHOIO, - XapaKTepUCTHYHA MIIHICTh 3a-
KJIaJlaHHS apMaTypH, fook, OEpeTbesa 3 TaOIMIll
3.6.
(5) Hns 306ipHOi apmMaTypu TOPU3OHTAIHHOTO
By, XapaKTEPUCTHUHY MIIHICTh aHKEPYBaHHS
apMaTypH HEOOXiZHO BU3HAYaTH BUMPOOYyBaH-
Hsmu 3rimHO EN 846-2 aGo Tpeba kopucryBa-
THUCS CHJIOIO 3YETUICHHS TIOJIOBXKHIX TIPYTIB.

3.6.4 Characteristic anchorage strength of
reinforcement

(1)P The characteristic anchorage strength of
reinforcement bedded in mortar or concrete
shall be obtained from the results of tests

NOTE Test results may be obtained from tests
earned out for the project, or be available from a
database.

(2) The characteristic anchorage strength of re-
inforcement may be established from an evalua-
tion of test data.

(3) Where test data are not available, for rein-
forcement embedded in concrete sections with
dimensions greater than or equal to 150 mm, or
where the concrete infill surrounding the rein-
forcement is confined within masonry units, so
that the reinforcement can be considered to be
confined, the characteristic anchorage strength,
fook, 1s given in table 3.5.

(4) For reinforcement embedded in mortar, or in
concrete sections with dimensions less than 150
mm, or where the concrete infill surrounding
the reinforcement is not confined within mason-
ry units so that the reinforcement is considered
not to be confined, the characteristic anchorage
strength, fook, is given in table 3.6.

(5) For prefabricated bed joint reinforcement,
the characteristic anchorage strength should be
determined by tests in accordance with EN 846-
2, or the bond strength of the longitudinal wires
alone should be used

Tabumus 3.5 - XapakTepHa MinHiCTh AaHKepPYBaHHSI apMATYPH B 3aMKHEHOMY 0€TOHHOMY

HANOBHEHHI

Kiac mimHOCTI OeToHy C 12/15 C 16/20 C 20/25 C 25/30
abo MinHime

Jfook TIPYTKIB 3 HEJIETOBAaHOI BYT- 1,3 1,5 1,6 1,8

neneBoi cram (H/mm?)

Jook TIPYTKIB 3 BYTIEIEBOI Ta He- 2,4 3,0 34 4,1

pKaBitodOoi CcTaji 3 BUCOKHM 34e-

mwiennam (H/mm?)

Table 3.5 — Characteristic anchorage strength of reinforcement in confined concrete infill

Strength class of concrete C 12/15 | C 16/20 | C20/25 | C25/30 or stronger
fook for plain carbon steel bars (N/mm?) 1,3 1.5 1,6 1.8
fook for high-bond carbon and stainless steel bars 24 3.0 34 4,1
(N/mm?)
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Table 3.6 — Characteristic anchorage strength of reinforcement in mortar or concrete not

confined within masonry units

Mortar M2-M5 | M5-M9 |[M10-M14 | M15-M19 M20
Strength class of Concrete notused | C12/15 CI1 6/20 C20/25 | C25/30 or
stronger
fook for plain carbon steel bars 0,5 0.7 1-2 1,4 1-4
(N/mm?)
Jook for high-bond carbon steel and 0,5 1,0 1,5 2,0 3,4

stainless steel bars (N/mm?)

3.7 BaractuBocTi gedpopmanii kaM’IHOT KJIaAKH
3.7.1 B3aemM03B'sI30K PO3TATraHHA-CTHCKAHHA

(1) B3aeMo3B'130k  PO3TATaHHA-CTHCKAHHSA
KJIAJIKK TIPU CTUCKAHHI € HEJHIMHUM, aje MOXKE
NpUMAaTUCh AK JIHIMHUN, mapaOoniyHui, mapa-
OOMiYHMIA PSIMOKYTHUH (IUBUCH pHUC. 3.2) Ta SIK
OPSIMOKYTHUH B UUISX PO3paxyHKIB  CeKIii
Kam’stHOT KJIaJKu. (IuBHUCH 6.6.1(1)P).

MMPUMITKA MairoHok 3.2 € npuOIMKEHUM 1 MOXKE He
MIXOINATH IO BCIX THITIB KaM’ STHOT KJIAIKH.

3.7 Deformation properties of masonry
3.7.1 Stress-strain relationship

(1) The stress-strain relationship of masonry in
compression is nondinear and may be taken as
linear, parabolic, parabolic rectangular (see fig-
ure 3.2) or as rectangular, for the purposes of
designing a masonry section (see 6.6. 1(1)P).

NOTE  Figure 3.2 is an approximation and may not be
suitable for all types of masonry units.

Kirou
1) TunoBuit

2) imeamizoBaHa aiarpama (mapaOonigyHO-IIPSIMOKYTHA)

3) po3paxyHKOBa Jiarpama

Puc. 3.2 - B3aeM03B'130K PO3TATaHHA-CTUCKAHHSA KJIAJAKH NPH CTUCKAHHI

Key

1) typical

2) idealised diagram (parabolic-rectangular)
3) design diagram

Figure 3.2 — Stress-strain relationship for masonry in compression
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3.7.2 Mopnyab npy»HOCTI

(1)P KopoTkocTpoKOBHUiA CiKy4dHil MOAYJIb €la-
CTMYHOCTI, £ BHU3HA4YaeThCsl BUMPOOYBAHHSIMHU
srigao 3 EN 1051-1.

[Mpumitka PesysnbpraTi MOKHA OTpUMATH 3 iCIH-
TiB, 110 POBOAMIINCH JUISl IPOEKTY abo 3 TocTynHOI 0a3u
JTaHHX.

(2) Ipu BiACYTHOCTI 3HAYEHHS, BH3HAYEHOTO
iciutamu 3rigHo 3 EN 1051-1, kopoTKOCTpOKO-
BUU CIKy4YMd MOAYJb €IaCTUYHOCTI Kam’sHOi
KIaAKu, E 718 KOPUCTYBAHHSI MpPHU CTPYKTYp-

HOMY aHaJi31 MOXKHa B3ATH 5K KE fk.

[NIPUMITKA: 3nauenns Kg Iy KOPHCTYBaHHS B KpaiHi
MoxHa 3HalTi B HanionamsHomy /lomatky. Pekomenmo-
BaHe 3HaueHHs Kg cranoBuTh 1000.

(3) HdoBrocTtpokoBuit MOAYJb €IaCTHYHOCTI, E
Mae 0a3yBaTUCh Ha KOPOTKOCTPOKOBOMY 3Ha-
YEeHHI CEKaHCa, 3MEHIICHOTO Ui ypaxXyBaHHS
edekTy MmoB3y4ocTi (IuBUCH 3.7.4), TaKuM 4u-
HOM , 100:

E
E long term = ===========
1+ oo
ne:
Peo KOE(]IIiEHT OCTaTOYHOI MOB3yUYOCTI

3.7.3 Moayasb 3cyBY
(1)  Monyns 3cyBy, G moxHa Opatu sk 40%
BiJl MOJTYJIIO €IaCTHYHOCTI, E.

3.7.4 IloB3yuicTb, MOMIMPEHHS BOJIOTH 200
yca/ika Ta TelJoBe PO3LIHPEeHHS

(1)P KoeoimienTn moB3y4ocTi, MOMUPEHHS BO-
JIorTh abo ycaaka Ta TCIIJIOBE PO3MIMPCHHSA Ma-
I0Th BU3HAYATUCA 1CTIUTAMH.

MMPUMITKA 1 Pesymprati icnuTiB MOXYTh OyTH
OTPUMaHI 3 ICTIHTIB, IO MPOBOAMINCH IS MPOSKTY abo
OCTYTIHI 3 023U JaHUX.

[NPUMITKA 2 B nmanwmii yac He icHye €BpONEHCHKOTO
METO/y BHU3HAUYCHHS [OB3y4OCTi ab0 HOLIMPEHHS BOJIOTH
JUTSL KaM STHOT KJTaIKH.

(2) KoedimieHT KIiHIEBOI MOB3YYOCTi, @u
,JJOBFOCTPOKOBE MOLTUPEHHS BOJIOTH ab0 ycai-
Ka, a00 KOe]iIlieHT TEPMIUHOTO PO3IIMPEHHS,
at, OTPUMYETHCS 3 OIIHKH JJAHUX TECTiB.

[MPUMITKA  [liama3oHM 3HA4YeHb BIIACTHBOCTCH
nedopmarii kaM’THOT KJIaJK! HaTaHi HIKYIE B Ta0-
JIUI. 3HAYEeHHS JUII KOPUCTYBAHHS B KpaiHU MOYKHA
3HaiTu B HanionansHomy Jlomatky.
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3.7.2 Modulus of elasticity

(1)P The short term secant modulus of elastici-
ty, E, shall be determined bv tests in accordance
with EN 1052-1.

NOTE  Test results may be obtained from tests carried
out for the project, or be available from a database.

(2) In the absence of a value determined by
tests in accordance with EN 1052-1, the short
term secant modulus of elasticity of masonry,
E, for use in structural analysis, may be taken to
be Kefk.

NOTE The values of Kk to be used in a country may be
found in its National Annex. The recommended value of
Kg is 1000.

(3) The long term modulus should be based on
the short term secant value, reduced to allow for
creep effects, (see 3.7.4), such that:

(3.8)

where:

@ 1s the final creep coefficient. 3.7.3 Shear
modulus

3.7.3

(1) The shear modulus, G, may be taken as 40
% of the elastic modulus, E.

3.7.4 Creep, moisture expansion or shrink-
age and thermal expansion

(1) P Coefticients of creep, moisture expansion
or shrinkage and thermal expansion shall be de-

termined by test
NOTE 1 Test results may be obtained from tests carried
out for the project, or be available from a database

NOTE 2  No European test method to determine creep
or moisture expansion for masonry currently exists.

(2) The final creep coefficient @~ long term
moisture expansion or shrinkage. or the coeffi-
cient of thermal expansion. a: should be ob-
tained from an evaluation of test data.

NOTE Ranges of values for the deformation proper-
ties of masonry are given in the table below. The
values to be used in a country may be found in its
National Annex



Jiana3zonu koedinieHTIB MOB3y40CTi, MOIIMPEHHS BOJOTH 200 yCaaKH TEPMiYHUX BJIACTHBOCTEMH
KaM’sIHOI KJIAJAKU

Tun enementy kam’siHOi Kiman- | Koedimienr  kiH- | JIoBrocTpokoBe KoedimienT  Tep-
K1 [[EBO1 MOB3YYOCTI? | MOMIMPEHHS BOJIOTH | MIYHOTO  PO3IIH-
B abo ycaska’ peHHs,
MM/M a:10%/K
I'muna 0,5 mo 1,5 -0,2 mo +1 4 1o 8
Cuiikar KaJjabIiio 1 mo 2 -0,4 mo -0,1 701l
[limpHU# arperatauii 6eToH Ta | 1 g0 2 -0,6 1o -0,1 61012
BUPOOJICHNUI KaMiHb
Jlerkuii arperaTHuii 6€TOH 1 o 3 -1 m0 -0,2 6 110 12
AepoBanuii  aBTokjaBoBanuii | 0,5 1o 1,5 -0,4 no 0,2 7109
O0eToH
[Ipupoauuii | Marmatuynuit -0,4 mo +0,7 5109
KaMiHb OcanoBuit c 2107
MeTamopdiunuii 1 1018
4 koe(IIiEHT KIHIICBOT OB3YYOCTI @ = Ecoo / Eel, NI€ Ecoo - ACDHOPMAILiST KIHIIEBOT MTOB3YyUOCTI Ta €= O/ E
A€ NOBIrOCTPOKOBE 3HAYCHHS INOIIUPEHHA BOJIOTH abo yCaaKu IMOKa3aHO AK HEraTUBHE YHCIIO, IO ITO3HA4Ya€ CKO-
POYCHHA, a AK IIO3UTUBHE YW CJIO BOHO ITO3HAYa€ MOIMUPECHHA.
¢ 11i 3HaYeHHs 3BUYANHO JIyKe HU3bKI.

KIHELb ITPUMITKH

Ranges of coefficients of creep, moisture expansion or shrinkage, and thermal

properties of masonry

Type of masonry unit Final creep coefficient® Long term moisture expan- | Coefficient of thermal ex-
K sion or shrinkage® mm/m pansion, a; 10K
Clay 0,5to 1,5 -0,2 to +1,0 4t08
Calcium Silicate 1,0t0 2.0 -0,4 to -0,1 7to011
Dense aggregate concrete and 1.0t0 2,0 -0,6 t0-0.1 6to 12

manufactured stone

Lightweight aggregate concrete 1.0t0 3,0 -1,0t0 -0.2 6to 12
Autoclaved aerated concrete 0,5t0 1,5 -0,4 to. +0,2 7t09
Natural Magmatic 5t09
stone Sedimentary 2to7
Metamorphic c -0,4 to +0,7 1to 18

2 The final creep coefficient @, = eco/ €e1, Where ecw 1S the final creep strain and e = o/ E.

> Where the long term value of moisture expansion or shrinkage is shown as a negative number it indicates shortening

and as a positive number it indicates expansion.

¢ These values are normally very low.

END OF NOTE
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3.8 JlomoMixkHi eJileMeHTH

3.8.1 TigpoizoasimiiiHi npomapku

(1)P I'impoizonsuiiiHi mpomapku MaroTh Mpo-
TUIIATH POMYCKAaHHIO (KanISIPHOMY) BOJIH.

3.8.2 AHKkepu IJf1 KpilUIeHHS OO0JIMIIO-
BAHHS CTiHU (CTIHOBI BY3.1H)

(1)P Ankepu nansi KpilUIeHHS OOJIMIIOBAHHS
cTiHn MaroTh Bigmosimatu EN 845-1.

3.8.3 Cko0u, xomyTH, HiAKOCH

(1) P Cxobu, XoMyTH Ta MiJKOCH MalOTh Bij-
noBigatu EN 845-1.

3.8.4 T'oroBi nepeMuyuKu

(1)P T'oToBi mepeMUYKH MalOTh BiAMOBIAATH
EN 845-2

3.8.5 EuaemMentn a8 mnomepeaHbOro Ha-
MPYKeHHS

(1)P Ankepwu, KpimieHHS, KaHaJIM Ta OOLIMBKA

MaroTh Bigmnosigatu sumoram EN 1992-1-1.

Po3nin 4 JloBroBiuHicTh

4.1 3araabHi BizomocTi

(1)P Kam’sHa kmagka po3paxoBYe€ThCS Tak,
00 i1 JOBTOBIYHICTH BiAIMOBIAIa TIPU3HAYE-
HOMY BUKOPHUCTaHHIO, Oepydyu 10 yBaru Bif-
MOBITHI YMOBH HABKOJIMIITHHOT'O CEPEIOBUIIIA.

4.2 Kinacugikanisa HaBKOJMIIHIX YMOB

(1) Kmacudikariss HaBKOTHUIIHIX YMOB Mae
igmoBigatu EN 1996-2.

4.3 JloBroBiuHicTh KamM’SIHOT KJIaJAKH
4.3.1 buaoxku kamM’aHOI KJIAAKH

(1)P Bbrnoku kam’sHOI KIAIKd MarOTh OyTH
JOCTaTHBO JIOBTOBiYHI, I0O MPOTUAISITH iCTO-
THUM 30BHIIIHIM yMOBaM [0 KiHIS MpPU3HA-
YEHOTO JKUTTSI CTIOPY/IH.

[MPUMITKA  BkasiBku 10 po3paxyHKy Ta Oymi-
BHUIITBA TIpH 3a0e3MeyYeHHi BiAMOBIHOI JOBIOBi-
yHocri gadi B EN 1996-2.
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3.8 Ancillary components
3.8.1 Damp proof courses

(1)P Damp proof courses shall resist the pas-
sage of (capillary) water.

3.8.2 Wall ties

(1)P Wall ties shall be in accordance with EN
845-1.

3.8.3 Straps, hangers and brackets

(1)P Straps, hangers and brackets shall be in
accordance with EN 845-1

3.8.4 Prefabricated lintels

(1)P Prefabricated lintels shall be in accordance
with EN 845-2

3.8.5 Prestressing devices

(1)P Anchorages, couplers, ducts and sheaths
shall be in accordance with the requirements of
EN 1992-1-1.

Section 4 Durability
4.1 General

(1)P Masonry shall be designed to have the du-
rability required for its intended use, taking into
account the relevant environmental conditions.

4.2 Classification of environmental condi-
tions

(1) The classification of environmental condi-
tions should be in accordance with EN 1996-2.

4.3 Durability of masonry

4.3.1 Masonry units

(1)P Masonry units shall be sufficiently durable
to resist the relevant exposure conditions for the

intended life of the building.

NOTE Guidance on design and construction to
provide adequate durability is given in EN 1996-2



4.3.2 bByaiBeabHUil pO34HH

(1)P ByniBenpHMi po3ynH Mae OyTH JOCTaT-
HbO JIOBTOBIYHUM, W00 MPOTHIISATH BiJIIO-
BITHMM MIKpO 30BHIIIIHIM YMOBaM Ha MpH3-
Ha4yeHe XUTTs Oy/iBJIi Ta HE TIOBHHEH MICTH-
TH KOMIIOHEHTIB, SIKi MOXXYTh MaTH IIKiJJIH-
BHI €()eKT Ha BIACTUBOCTI a00 JJOBrOBIYHICTh
OyAiBeNbHOIO pO34MHY ab0 CyMIKHHX Mare-
piaiis.

I[MPUMITKA BkaziBku 10 po3paxyHKy Ta OyniB-
HULTBA MpHU AOCATHCHH1 BIANOBIAHO1 HOBIOBIYHOCT1

1IBiB 3 OyIiBEJILHOTO PO3YHMHY JaHi B po3aiii 8 paHoro
EN 1996-1 Ta EN 1996-2.

4.3.3 Craab 151 apMyBaHHA

(1)P Cranp s apMmyBaHHS TOBUHHaA OyTH
JIOCTATHBO JOBIOBIYHOIO, 4 CAME CTIMKOIO SK
JI0 KOPO3ii TaK 1 TIOCTaTHHO 3aXHUIICHOI0, a0H,
SKIO YKJIQJEeHA 3TiJHO MPaBHJI y PO3aLT 8,
MPOTHIISITH MICIICBUM 30BHIIIHIM yMOBaM
IPOTSTOM MIPU3HAYCHOTO KUTTS OYHiBIIL.

(2) Tawm, me ByruerneBa craib NoTpedye 3axu-
CTy ISl HaJaHHS BIIMOBITHOI TOBTOBIYHOCTI,
il Tpeba rampBaHi3yBaTW Yy BIAMOBIAHOCTI 10
EN ISO 1461, Ttak mo0 HUHKOBE MOKPHUTTS
OyJio He MeHIIe, HiX NOTpiOHO i 3abe3re-
YeHHSI HEOOXIMHOI TOBrOBIYHOCTI (JIMBHCH
(3), Hmxue) abo cram Tpeba HagaBaTH CKBi-
BaJICHTHOTO 3aXUCTYy TaKOTrO, SIK HAIpPHKIIAJ,
¢y31iiHO HAHECEHOTO ETIOKCUIHOTO MOPOIIKY.
(3) Tun crami ans apMyBaHHS Ta MiHIMaslb-
HUI piBEHb 3aXUCTY apMyr04oi cTaii moTpio-
HO BHOWpaTH 3 ypaxyBaHHSM BiAMOBIAHOTO
KJIacy BIUIMBY Ha MiCIli BUKOPUCTAaHHS.

[MPUMITKA  PexomeHnmoBaHy apMyrody CcTaib
JUIsL JOBrOBIYHOCTI MO’KHa 3Haiith B HamioHaib-
HOoMy Jlomatky. Tabmuis pekoMEeHIAIii MOTaeTh-
Csl HIDKYE.,
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4.3.2 Mortar

1)P Mortar in masonry shall be sufficiently du-
rable to resist relevant micro exposure condi-
tions for the intended life of the building, and
shall not contain constituents which can have a
detrimental effect on the properties or durability
of the mortar or abutting materials.

NOTE Guidance on design and construction to achieve
adequate durability of mortar joints is given in section 8§
of this EN 1996-1-1 and EN 1996-2.

4.3.3 Reinforcing steel

(1) P Reinforcing steel shall be sufficiently du-
rable, either by being corrosion resistant or ade-
quately protected, so that, when placed in ac-
cordance with the application rules in section 8,
it will resist local exposure conditions for the
intended life of the building.

(2) Where carbon steel requires protection to
provide adequate durability, it should be galva-
nised in accordance with EN ISO 1461, such
that the zinc coating is not less than that re-
quired to provide the necessary durability* (see
(3), below) or the steel should be given an
equivalent protection such as by fusion bonded
epoxy powder.

(3) The type of reinforcing steel, and the mini-
mum level of protection for the reinforcing
steel, should be chosen with regard to the rele-
vant exposure class of the place of use.

NOTE Recommended reinforcing steels for durabil-
ity may be found in the National Annex. A table of
recommendations is given below



Buoip apmyro4oi craJi 1J1s1 10BroBi4HOCTI

Knac BruuBy®

MiHIMaJIbHUH PiBEHb 3aXHCTy apMYIOUOi CTall

3HaXOJUTHCS B OyHiBEILHOMY
pO34HHi

3HAXOIUTHCI B OETOHI 3 IIOK-
PUTTSIM, IO MEHIIe, HiXK TOT-
pi6HO 3riHO 3 (4)

MX1

Heszaxumena ByTIJIELIEBA

CTaJ'H:b

Heszaxumena ByrieneBa craib

MX2

Byrnenesa crane CWIBHO ra-
JbBaHi30BaHa a0 3 PIBHOLIIH-
HUM 3aXHUCTOM ©

He3zaxumiena Byrienesa craib
B KJIAmIi 3 PO3YMHOM JIJIst
MITYKAaTYPKU Ha HE3aXHIICHIH

Heszaxumena Byrienesa craib
a0o0, Je pO3YHH BHUKOPUCTOBY-
€TbCA JIs1 3aIllOBHCHHA I1YyC-
TOT, BYTJIEIIEBA CTallb, CUJIBHO
rajgbBaHi3oBaHa ab0 3 piBHO-
I[IHHUM 3aXHCTOM ©

cTopoHi ¢

MX3 AycreHiTHa HepkaBitoua | ByrieneBa cranb CHUIBHO Tra-
cranb AISI 316 a6o 304 JbBaHi30BaHa ab0 3 PIBHOLIH-
He3axuiiena ByriieneBa ctaib | HUM 3aXUCTOM ©

B KJQANl 3 PO3YUHOM IS
MITYKaTYypKU Ha HE3aXHIICHIH
cTopoHi ¢

MX4 AycreHiTHa

crainb AISI 316.
Byrneuesa cranb CWIBHO ra-
JhBaHI30BaHa a00 3 PIBHOIIIH-
HUM 3aXHMCTOMP 3 PO3YHHOM
JUIS IITYKaTypKA Ha HE3aXH-

1eHiit croponi ¢

HepXkaBitoua | AycTeHiTHa HepXKaBiroua

cranb AISI 316

MXS5 AycreHiTHa HepkaBioda | AyCTeHITHa HeprKaBito4da
ctanb AISI 316 abo 304° ctaib AISI 316 a6o 304°

& JlmBuch EN 1996-2

®  Jlns BHYTPIilIHBOTO TIONOTHA 30BHIIIHIX MyCTOTHHX CTiH, IO MOXYTh HiJJaBaTHUCh 3BOJIO-
KEHHIO, Tpeba BUKOPUCTOBYBATH BYTJIEIIEBY CTalb CHJIBHO TaJIbBaHI30BaHY a00 3 PIBHOI[IHHUM
3aXHCTOM, SIK .

¢ Byrnenesa cranb Mae OyTH rajbBaHi30BaHa 3 MIHIMaJbHUM BMICTOM ITMHKOBOTO MOKPHUTTS
900r/m? ab0 ranbBaHi30BaHa 3 MiHIMAIBHMM BMIiCTOM LIMHKOBOTO MOKPHTTS 60r/M? Ta 3a0e3me-
YyeHa 3B’SI3yI0YU CMOKCHUIHUM MOKPHUTTAM MO MEHIIii Mipi 80 MKM 3aBTOBIIKH 3 CEpEIHIM 3Ha-
yeHHssM 100 MM . JluBuch Takox 3.4.

4 PozumH Mae GyTH 1714 3arajdbHUX MOTPeO 260 TOHKOMIAPOBUM, He MeHIIe M4, MOKpPUTTS 300Ky
Ha MatoHKY 8.2 Tpeba 30utbpmuTH 10 30 MM, @ PO3YHH IS IITYKaTypPKH Ma€ HAHOCUTHUCH 3T1THO
3 EN 998-1.

¢ AycCTeHiTHa HepKaBiloya cTalb MOKE BCE I1le¢ OyTH HENPUIATHOIO JJIs BCIX arpECHBHUX Cepe-
JTIOBHII, 1 116 HEOOX1THO BPaXOBYBAaTH B MPOEKTI Ha 0a31 MPOEKTY.

KIHELb ITPUMITKHU
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Selection of reinforcing steel for durability

Exposure class® Minimum level of protection for reinforcing steel

Located in mortar Located in concrete with cover less than

required according to (4)

MX1 Unprotected carbon steel® Unprotected carbon steel

Carbon steel, heavily galvanised or with [Unprotected carbon steel or. where mor-

equivalent protection® tar is used to till in the voids, carbon

Unprotected carbon steel, in masonry steel, heavily galvanised or with
MX2 with a rendering mortar on the exposed  |equivalent protection’

faced

Austenitic stainless steel AISI 316 or 304 |Carbon steel, heavily galvanised or with

Unprotected carbon steel, in masonry|equivalent protection®

MX3 with a rendering mortar on the exposed
faced
MX4 Austenitic stainless steel AISI 316 Car-|Austenitic stainless steel AISI 316

bon steel heavily galvanised or with
equivalent protection h with a rendering

mortar on the exposed face ¢

MX5 Austenitic stainless steel AISI 316 or 304¢|Austenitic stainless steel AISI 316 or
304¢

? See EN 1996-2

> For the inner leaf of external cavity walls likely to become damp, carbon steel, heavily galvanised
or with equivalent protection as c, should be used.

¢ Carbon steel should be galvanised with a minimum mass of zinc coating of 900 g/m? or galvanised
with a minimum mass of zinc coating of 60 g/m? and provided with a bonded epoxy coating of at least
80 um thickness, with an average of 100 um. See also 3.4.

4 The mortar should be general purpose or thin layer mortar, not less than M4, the side cover in fig-
ure 8.2 should be increased to 30 mm and the masonry should be rendered with a rendering mortar in
accordance with EN 998-1.

¢ Austenitic stainless steel may still not be suitable for all aggressive environments, and these should
be considered on a project by project basis.

END OF NOTE
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(4) SIK1I0 BUKOPUCTOBYETHCS HE3aXMILEHA BYT-
JIelieBa cTaib, 11 HeOOXIJHO 3aXMINATH OCTOH-
HUM MOKPUTTSM TTUOHHOIO Crorm.

[MPUMITKA  3Ha4eHHS Cnorm A1 KOPUCTYBAHHS B
KpaiHi 3HaXOAAThCA B HalioHambHOMY JlomaTky.
PexoMenioBaHi 3HaYE€HHS HAaJAaHI HM)KYE B TaOJIHI.

PexomenaoBaHi 3HAaYEeHHS VI MIHIMAJIbHOT0 0€TOHHOTO MOKPHUTTS Cnorm JJIA BYIJIENIeBOI apMy-

(4) Where unprotected carbon steel is used, it
should be protected by concrete cover of depth

Cnom.

NOTE Values of cnom to be used in a country will be
found in its National Annex. Recommended values
are given m the following table

0401 cTaJi
Krac BrmuBy MiHiManpHU BMIiCT HeMeHTy * Kr/m°
275 [ 300 | 325 | 350 | 400
MaxkcuMasibHe CIiBBIHOMICHHS BOIa/IIEMEHT
0,65 [ 0,6 1 0,55 10,5 [ 0,45
ToBiMHA MiHIMaJIBHOTO OETOHHOT'O MOKPUTTSI MM
MX1° 20 20 20° 20° 20°¢
MX2 - 35 30 25 20
MX3 - - 40 30 25
MX4 taMX5 | - - - 60¢ 50

* Bci cyMimni ocHOBaHI Ha BUKOPUCTaHHI 3allOBHIOBaYa MaKCHMAJIbHOTO HOMIHAJIBHOTO po3Mipy 20 MM,
HOpMaNBHOT Baru. Tam, Je BUKOPUCTOBYIOTHCSI HAITOBHIOBAY 1HITUX PO3MipiB, BMICT IIEMEHTY ITOTPiIOHO
perymoBatu +20% g HanoBHIoBayal4 mm Ta +40% nms HaroBHIoBawal() MM.

b AnprepHaTtuBHo, 1: 0 1o A.3:2 (1emeHT : BamHO : micok : 10 MM HOMiHaJIbHA CYMIlll HAIIOBHIOBaYa
BIJTHOCHO 00’€MY) MOK€ BUKOPHCTOBYBATHCH JUIS 3aJOBOJIbHSIHHS BUMOT BIUIMBY MX 1, KoM MiHIMaJIbHE
MOKPUTTS 111 apMyBaHHS CTAHOBUTH 15 MM.

¢ i mOKpUTTS MOXKYTh OyTH 3MEHILIEHI MiHIMyM 10 15 MM TIpH YMOBI, 10 HOMIHAJTBbHUH MaKCHMaIbHUH
PO3Mip HaOBHIOBaYa He nepeBuInye 10 Mm.

4 Tam, ne GeTOHHMII HAMOBHIOBAY MOJKE ITi/ZIABATHCS 3aMEP3aHHIO, KOJIH IIIe BOJIOTICTh, TpeGa BHKOPHC-
TOBYBAaTH MOPO30CTIHKHI OETOH.

KIHEILb ITPUMITKHN
Recommended values for the minimum concrete cover cnom for carbon reinforced steel

Minimum cement content kg/m ?

275 300 325 350 400
Maximum water/cement ratio
Exposure class 0,65 0,60 0,55 0,50 0,45
Thickness of minimum concrete cover mm

MXIP 20 20 20¢ 20°¢ 20°¢
MX2 — 35 30 25 20
MX3 — — 40 30 25
MX4 and MX5 — — — 60¢ 50

* All mixes are based on the use of normal-weight aggregate of 20 mm nominal maximum size. Where other
sized aggregates are used, cement contents should be adjusted by +20 % for 14 mm aggregate and +40 % for
10 mm aggregate.

® Alternatively, a 1: 0 to % : 3: 2 (cement : lime : sand : 10 mm nominal aggregate mix by volume) may be
used to meet exposure situation MX1, when the cover to reinforcement is a minimum of 15 mm.

¢ These covers may be reduced to a minimum of 15 mm provided that the nominal maximum size of the ag-
gregate does not exceed 10 mm.

¢ Where the concrete infill may be subjected to freezing while still wet, frost resistant concrete should be
used.

END OF NOTE
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(5) Tawm, ne ranbBaHi3allisg BUKOPUCTOBYETHCS IS
3a0e3medyeHHsT 3axucTy, Tpeba TraibBaHI3yBaTH
apMyIouy CTajb IiCIsl TOTO, SIK BOHA Oyja BUTHY-
Ta 110 opmi.

(6) Jnst 306ipHOT apMaTypy TOPU30HTAIBHUX IIIBIB
EN 845-3 Hagae mepelnik 3aXHUCHHUX CHUCTEM, IO
MarTh OyTH JEKJIapOBaHi BUPOOHUKOM.

4.3.4 Craap A5 nonepeHbOr0 HaANpPYKeHHs!

(1)P Cranp mist momepeTHbOr0 HAMPYKEHHS Mae
OyTH JOCTAaTHBO JIOBrOBIYHA, KOJU YKIAJA€THCS
3TiIIHO 3 TPaBWJIAMH 3aCTOCYBaHHS pO3IiTy 8,
o0 MPOTHUIIATHA BIANOBIIHUM YMOBaM MIKpO
BIUTMBY Ha MPOTS31 HAMIUYEHOTO KHUTTS Oy IiBIIL.

(2) Sxuo cranp A1 MONEPEIHBOTO HANpPYKEHHS
Mae OyTH TanbBaHi30BaHA, BOHA MOBHHHA MaTH
TakWi CKJIaN, MmO He Oyjae MianmajaTtd MiJ i
MpoLIeCy ranbBaHi3allii.

4.3.5 EneMeHTH /51 TOINEpPeIHHLOr0 HaNpy-
JKEHHS

(1)P AHkepu, KpiljieHHs, KaHaiu Ta OOLIMBKa
MaioTh OyTH CTIMKMMHU O KOpO3ii B 30BHIIIHIX
yMOBax iX BUKOPHCTaHHS.

4.3.6 JlomoMixkHI eJleMeHTH Ta MiANOPHI KyTH

(1) EN 1996-2 nae Bumoru a0 JTOBrOBIYHOCTI J0-
MOMDKHHX KOMIIOHEHTIB (TiIpoi3ouisiii, aHKepiB
JUTS KpiTUIeHHS! OOJUIIOBAHHS CTiH, XOMYTIB, Mif-
BICOK Ta KPOHIITEHHIB, Ta MiAMIPHAX KYTiB).

4.4 Kinagka Ha piBHI HHK4Ye 3eMJTi

(1)P Knanka Ha piBHI HKUe 3emili Mae OyTH Ta-
KO0, MO0 He MiJjiaBajach HECTIPHATINBOMY
BIUIMBY ITPYHTOBHX YMOB a00 BOHa Mae OyTH Ha-
JISKHUM YMHOM 3aXHIICHA BiJl TAKHX.

(2) MaroTp OyTH NPHIAHATI MIpH 3 3aXHUCTy KIIAJI-
KM, 10 MOXKe OyTH TOIIKO/KEHA BIUIMBOM BOJIO-
', KOJIM 3HAXOIUTHCSA B KOHTAKTI 3 TPYHTOM.

(3) SIkmio TPYHT CXOXeE MICTHTHh XIMIKaTH, SIKi
MaroTh OyTH IIKIATUBI AN KJIQJKH, KIagKka Mae
OyTu 30y70BaHa 3 MaTepialliB CTIHKUX 0 XiMiKa-
TiB a00 BOHa Mae OyTH 3axXHIlEHA TAKUM YHHOM,
o0 arpecuBHI XiMiKaTH HE MOTJH MPOXOIUTH B
Hel.
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(5) Where galvanising is used to provide pro-
tection, the reinforcing steel should be galva-
nised after it has been bent to shape.

(6) For prefabricated bed joint reinforcement,
EN 845-3 lists the protection systems that are to
be declared by the manufacturer.

4.3.4 Prestressing steel

(1)P Prestressing steel shall be sufficiently du-
rable, when placed in accordance with the ap-
plication rules in section 8, to resist relevant
micro exposure conditions for the intended life
of the building.

(2) When prestressing steel is to be galvanised
it should be of such a composition that it will
not be adversely affected by the galvanising
process.

4.3.5 Prestressing devices

(1)P Anchorages, couplers, ducts and sheaths
shall be corrosion resistant in the environmental
condition in which they are used.

4.3.6 Ancillary components and support an-
gles

(1) EN 1996-2 gives requirements for the dura-
bility of ancillary components (damp proof
courses, wall ties, straps, hangers and brackets,
and support angles).

4.4 Masonry below ground

(1)P Masonry below ground shall be such that it
is not adversely affected by the ground condi-
tions or it shall be suitably protected there from.

(2) Measures should be taken to protect mason-
ry that may be damaged by the effects of mois-
ture when in contact with the ground.

(3) When the soil is likely to contain chemicals,
which might be harmful to the masonry, the
masonry should be constructed of materials re-
sistant to the chemicals or it should be protected
in such a way that the aggressive chemicals
cannot be transmitted into it.



Po3nin S Po3paxyHOK KOHCTPYKIIi
5.1 3arauabHi BizoMocTi

(1) Jns mepeBipKH KOXKHOTO BiJIIOBIIHOTO Ipa-
HUYHOTO CTaHy HEOOX1THO BCTAHOBUTH PO3paxy-
HKOBY MOJIEJIb KOHCTPYKIIIi 3:

- BIATIOBIAHOTO OMHCY KOHCTPYKIIii, MaTepiaiis,
3 AKHX BOHA 3p0o0JieHa, Ta BIAMOBIAHOTO cepe-
J1a po3TalllyBaHHS,

- MOBEAIHKHU BCi€l a00 YacTUH KOHCTPYKIIii, 110
BIJIHOCUTBCS IO BIAMOBIAHOTO TPAaHUIHOTO
CTaHy,

- BIUTUBIB Ta TOTO, IK BOHU MPUKJIAJICHI.

(2) P 3aranpHe po3TamryBaHHS KOHCTPYKILIi Ta

B3a€EMOJIIS 1 3B’A30K 1i PI3HUX YACTHH Ma€ OyTH

Takor, mo0 HagaBaTH HEOOXIMHOI cTaOLILHOCTI
Ta CTIMKOCTI M yac Oy/iBHUIITBA Ta €KCILTyaTa-

mii.

(3) Po3paxyHkoBi MoJieTi MOKYTh Oa3yBaTHUCS Ha

OKpPEeMHUX YaCTHHAX KOHCTPYKIIi (Takux , K CTi-

HU) HE3QJICKHO BiJl TOTO , IO 3aJ0BOJIBHIETHCS

5.1 (2)P.

[MPUMITKA  Tam, me KOHCTPYKIlis 3po0JieHa 3 OK-

peEMO pO3paxoBaHMX KOMIIOHEHTIB, HEOOXimHO 3a0e3-

MIEYNTH 3arajibHy CTaOiIbHICTh Ta BUTPUBAIICTb.

(4) Peakmisi KOHCTpYKIIi Mae po3paxoBYBaTHCh,
KOPUCTYIOUUCH HACTYITHUM:

- HeJIiHIHHOIO TEOPIEI0, IO JOMYyCKa€e OCOOIUBHIA
B3a€MO3B’SI30K MK Hampy>XKeHHsIM Ta aedopmo-
BaHHUM CTaHOM (quBHCH 3.7.1)

- JiHIHY TEOpir0 MPY>KHOCTI, IO JIOIYCKA€E Ji-
HIAHUN B3a€MO3B’ 30K MK HAINpY>KEHHSIM Ta Je-
(hOpMOBaHUM CTAaHOM 3 HAXHJIOM, IO JOPIBHIOE
KOPOTKOCTPOKOBOMY a0COJIFOTHOMY 3HAYEHHIO
CEKaHca eJIaCTUYHOCTI (MuBHCH 3.7.2.).

(5) Pesynbraru, oTpuMaHi 3 aHai3y po3paxyHKO-
BHX MOJIeJei, MaloTh 3a0e3nedyBatud y Oyib-
SKOMY €JIeMEHTI:

- OCHOBE HABAHTA)XCHHS 3-32 BEPTHKAIHLHO-
r'0 Ta TOPU30HTAIBHOTO BIUIHBIB,

- NOTIepeYHe HABAHTAXXCHHS 3-32 BEPTHKA-
JILHOTO Ta/ab0 TOPU30HTAIHLHOTO BIUIUBIB,

- MOMEHTH 3TMHaHHS 3-32 BEPTUKAIBHOIO Ta/abo

OOKOBOI'O BILJIUBIB,
- MOMEHT KPYTiHHS, SIKIIIO HEOOX1THO.

(6)P KoHCTpYKTHBHI €JIEeMEHTH HEOOXiTHO Tepe-
BIpATH HAa KPUTHYHUI TPaHUYHHMIA CTaH, KOpHUC-
TYIOUNCh K BIUIMBAMH pE3yjibTaTaMH, OTpUMa-
HUMHU 3 aHAII31B.
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Section 5 Structural analysis
5.1 General

(1)P For each relevant limit state verification, a
calculation model of the structure shall be set
up from:

— an appropriate description of the structure,
the materials from which it is made, and the
relevant environment of its location;

— the behaviour of the whole or parts of the

structure, related to the relevant limit state;

— the actions and how they are imposed.

(2)P The general arrangement of the structure
and the interaction and connection of its various
parts shall be such as to give appropriate stabil-
ity and robustness during construction and use.

(3) Calculation models may be based on sepa-
rate parts of the structure (such as walls) inde-
pendently, provided that 5.1(2)P is satisfied.

NOTE Where the structure is made of separately
designed components the overall stability and ro-
bustness should be ensured.

(4) The response of the structure should be cal-
culated using either

— non linear theory, assuming a specific rela-
tionship between stress and strain (see 3.7.1)

or

— linear theory of elasticity, assuming a linear
relationship between stress and strain with a
slope equal to the short term secant modulus of
elasticity (see 3.7.2).

(5) The results obtained from analysis of the
calculation models should provide, in am mem-
ber.

— the axial loads due to vertical and horizontal
actions;

— the shear loads due to vertical and/or hori-
zontal actions;

— the bending moments due to vertical and/or
lateral actions;

— the torsional moments, if applicable

(6) P Structural members shall be verified in the
ultimate limit state and the serviceability limit
state, using, as actions, the results obtained
from the analysis.



(7) IlpaBuna po3paxyHKIB IJIsl TIEPEBIPKH B KPH-
TUYHOMY T'PaHUYHOMY CTaHi Ta TPAHUYHUN CTaH
ekcrutyaTarii HajgaHi B Po3ninax 6 ta 7.

5.2 lloBexiHka KOHCTPYKIiid B aBapiilHUX cH-
Tyanisx (iHIIMX, HiK 3eMJIeTPyCH Ta IO-
JKexKa)

(1)P B nonarok 10 po3paxyHKy KOHCTPYKIIi Juist
BUTPUMKHM HABAHTaXXEHb, 110 BUHUKAKOTh IIPU
3BUYAMHUX HaBaHTAXEHHAX, MOTPIOHO YIIEBHU-
THCh B TOMY, IO ICHY€ MPHUHHATHA BIPOTIAHICTH
TOTO, IO BOHA He Oy/e MOUIKO/KEHA ITiJ BILTHU-
BOM HENpPaBWJIBHOI eKcrutyaTarii abo BHUMAIKY,
10 IUCIPONOPLUIHHUI NepBUHHINA TPUYHUHU.
[MPUMITKA He moxHa o4iKyBaTH, 110 SKach KOHCT-
pyKuist Oyzie MPOTHIISTH HAAMIpHUM HaBaHTAXXCHHSM
abo cunaM, abo BTpaTaM HECY4HX €JEMEHTIB UM 4Yac-
THUH KOHCTPYKIII, SIKIi MOXYTh BHHHKHYTH 3 €KCTpe-
MansHOI TpuunHA. Hampukiaz, y MaleHbKid OymiBimi
MOYaTKOBE MOUIKO/KCHHS MOXXE BUKIMKATH TTOBHE
pyiiHyBaHHSI.

(3) IloBeninka KOHCTPYKIIii Y BUIMAJKOBUX CUTY-
aIisiX Ma€ po3ragaTucsi, KOPUCTYIOUHCH OJI-
HUM 3 HaCTYITHUX METO/IB:

€JIEMEHTH CIPOEKTOBaHI, 100 MPOTUIIATH
edekTaM BiJ BUIMAJIKOBUX BIUIMBIB, JaHUX Y
EN 1991-1-7,

FiMOTETUYHE YCYHEHHS M0 4Yep3l BaKIMBHUX
€JIEMEHTIB, 1110 HECYTh HABaHTAXKCHHS,

BUKOPUCTAHHS 3B S3yI0UH CUCTEM,

3MEHIIYIOYH PHU3HMK BHITAKOBHX BIUTUBIB Ta-
KUX, SK BHMKOPHCTaHHSI HPOTHYAAPHUX
0ap’epiB BiJl KOHTAKTY 3 TPAaHCIIOPTOM.

5.3 lepexTn

(1)P dedexTn HeoOXiqHO OpaTH 10 yBaru mpu
pO3paxyHKax.

(2) Tpeba momyckaTu MOXKJIHBI €EeKTH BiJl HEIO-
JKiB, 3BXYIOUH HA T€, IO KOHCTPYKIIiS HAXHIIe-

Ha JI0 KyTa U = ) (pamian) 1o

1
(1004,
BEPTHUKAJI,

ne: hwor 1Ie 3aranbHa BUCOTAa KOHCTPYKIII B MET-
pax.

OTtpuMaHuil B pe3yJsibTaTl TOPU30OHTAIBHHUM BILIUB
HeOoOX1IHO IONAaTH IO 1HIIMX BIUIUBIB.
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(7) Design rules for verification in the ultimate
limit state and the serviceability limit state are
given in Sections 6 and 7.

5.2 Structural behaviour in accidental situa-
tions (other than earthquakes and fire)

(1) P In addition to designing the structure to
support loads arising from normal use, it shall
be ensured that there is a reasonable probability
that it will not be damaged under the effect of
misuse or accident to an extent disproportionate
to the original cause.

NOTE No structure can be expected to be resistant
to the excessive loads or forces, or loss of bearing
members or portions of the structure that could arise
due to an extreme cause. For example in a small
building the primary damage may cause total de-
struction.

(2) The structural behaviour under accidental
situations should be considered using one of the
following methods:

— members designed to resist the effects of ac-
cidental actions given in EN 1991-1-7;

— the hypothetical removal of essential load-
bearing members in turn;

— use of a tie-ing system;

— reducing the risk of accidental actions, such
as the use of impact barriers against vehicle im-
pact.

5.3 Imperfections

(1) P Imperfections shall be taken into account
in design.

(2) The possible effects of imperfections should
be allowed for by assuming that the structure is

inclined at an angle v= radians to

(1004, )

the vertical,
where: ot
1n metres.

is the total height of the structure

The resulting horizontal action should be added
to the other actions



S.

4 ipyropsiaHi egexTn

(1)P B koHCTpYKIIISIX , IO BKJIIOYAIOTh CTIHH 3
KIIAJKH, 0 TPOEKTYIOThCS 3riqHOEN 1996-1-1 |
iX YacTUHM MarTh OyTH aJ€KBaTHO 3B’s3aHl pa-
30M TaKHMM YUHOM, 1100 KOJMBAaHHS KOHCTPYKIIi
Oynu abo morepepkeHi abo T03BOJICHI B paMKax
KaJbKYJISII.

(2) Hemae HeoOXiTHOCTI HE JIO3BOJIATH KOJIMBaH-
HA KOHCTPYKIIi, SKIIO BEPTUKAJIbHI EJIEMEHTH
KOPCTKOCTI 3aJI0BOJIbHAIOTH piBHsAHHSA (5.1) y Bi-
JITOBITHOMY HaIPSIMKY 3TUHY BHHM3Y OyIiBJIi:
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<06man=>4

hiot [Ned/E(E]) ]/2,

5.4 Second order effects.

(1) P Structures incorporating masonry walls
designed according to this EN 1996-1-1 shall
have their parts braced together adequately so
that sway of the structure is either prevented or
allowed for bv calculation.

(2) No allowance for sway of the structure is
necessary if the vertical stiffening elements sat-
isfy equation (5.1) in the relevant direction of
bending at the bottom of the building

(5.1)

<02+0lngnl<n<4

ne:
hwor e 3araJibHa BHCOTAa KOHCTPYKIIi Bix
BEPXHBOI YACTHHU (PyHIAMEHTY.

NEed  pO3paxyHKOBE 3HAUEHHS BEPTUKAIBHOIO
HaBaHTAXXCHHS (3HU3Y OyAiBIi),

2EI  cyma »OPCTKOCTI IpW BUTHHI BCIX Bep-
TUKQJIBHUX €JIEMEHTIB >KOPCTKOCTI OymiBim Yy
BIJINIOBITHOMY HampsMKY,

n

[NPUMITKA  OtBopH y BepTHKaJIbHUX €JIEMEHTaX
KOPCTKOCTi PO3MipoM MeHIle 2 M” TIpH BHCOTI, IO
He nepeBuinye 0,6 h, MOXyTb IrHOpYBaTHCSI.

(3)Akmro ymoBa 5.4 (2) He Moxe OyTH BUKOHA-
Ha, PO3PaXyHKOBUU EKCIEHTPUCHUTET TMpHU Iie-
peBipIIl MIIIHOCTI Ta CTIMKOCTI KaM’ SIHUX KOHC-
TPYKII BU3HAYAETHCS 3 YpaxyBaHHSIM TOPH30-
HTQJIBHUX MEePEMIIICHb.

TTPUMITKA Meton BU3HAYEHHA PE3YILTYIOUOIO
(cyMapHOTO pO3paxyHKOBOTO) €KCIIEHTPHUCHTETY B
KOHCTPYKIIiSIX sApa >KOPCTKOCTI OymiBmi 3 ypaxy-
BAHHSAM TOPHU30HTAIBHHUX MEPEMIICHb BKa3aHWil B
Honatky B.

where:
htot is the total height of the structure from
the top of the foundation;

Ned is the design value of the vertical load
(at the bottom of the building);

Y EI  1is the sum of the bending stiffnesses of
all vertical stiffening building elements in the
relevant direction;

n 1is the number of storeys.

NOTE Openings in vertical stiffening elements
of less than 2 m? with heights not exceeding 0,64;
may be neglected.

(3) When the stiffening elements do not satisfy
5.4(2), calculations should be carried out to
check that any sway can be resisted.

NOTE A method for calculating the eccentricity
of a stability core due to sway is given in Annex B



5.5 AHaJi3 KOHCTPYKTHBHHX €JIEMEHTIB

5.5.1 Kam’siHi cTiHM mix Ji€l0 BEPpTHKAJIBLHOIO
HABAHTAKEHHA

5.5.1.1 3araasbHi BizoMocTi

(1)P Konm cTinm, M0 aHAMI3YIOThCS, MigaaHl il
BEPTUKAIHHOTO HABAaHTAXKEHHS, HACTYIHI MpH-
MyIICHHS MalOTh OyTH 3p00JIeH] B TPOEKTI:

- BEPTUKAJIbHI HAaBAaHTAXCHHS NPSMO MPUKIIAICHI
JIO CTiHU;

- BIUTUBU JPYTOTO MOPSAKY;

- eKCIICHTPHUCHUTETH PO3PaxOBaHl 13 3HAHHS PO
pO3TallyBaHHs CTiH, B3a€MOJIi NEPEKPUTTIB Ta
YKOPCTKOCTI CTIH;

-eKCIICHTPUCUTETH BUILIMBAIOTh 3 KOHCTPYKTHB-
HUX BIAXWIEHBb 1 BIAMIHHOCTI BJIACTUBOCTEN Ma-
Tepialy OKpeMUX KOMITOHEHTIB.

ITPUMITKA: musuce EN 1996-2 Ha no3BojieHi Bij-
XHUJICHHS KOHCTPYKIIii.

(2) MoMeHTH 3rHHYy MOXXYTbh OYTH pO3paxoBaHi 3
BJIACTUBOCTEH MaTepially, HaJaHuX B pO3Iii 3,
MOBOJKCHHSI IIBIB, @ TAKOX 3 MPUHIUIIB Oy/iBe-
JIbHOT MEXaHIKH.

[NPUMITKA Crhopomenuii Meron aasi po3paxyHKY
MOMEHTIB 3THHY B CTiHaX 3-32 BEPTHUKAJbHOTO HaBaH-
taxxeHHs naHo B gogatky C. lomatku C(4) i C(5) mo-
KyTh OyTH BUKOPHICTAaHI 3 JIIOOMMH pO3paxyHKaMH,
BKJTIIOYAIOYH JIIHIHHY TEOPil0 IPY>KHOCTI.

(3)P ITouaTkoBHiA €KCLIEHTPUCHUTET Einit MAE OyTH
NPUMHATUNA TSI BCi€E] BUCOTU CTiHH, 100 mepen-
0aYnTH KOHCTPYKTUBHI HEJIOJIKH.

(4) I[MouyaTkOBHIi EKCHEHTPUCUTET Einit MOXKE OYTH
npuidHaTHiA het/450, ne her — edexTHBHA BHCOTa
CTiHM, po3paxoBaHa 3a 5.5.1.2.

5.5.1.2 EdexTnBHA BHCOTa CTiH PY4YHOI KJaj-
KH

(1)P EdextuBHa BuCOTa HECy4Oi CTiHM MOBHHHA
OyTH oIliHEeHa, OepydyH 10 yBard BiTHOCHY OpC-
TKICTh €JIEMEHTIB KOHCTPYKIIii, 3’ €/IHaHUX 13 CTi-
HO¥O, 1 e(DeKTHBHICTH 3’ € THAHb.

(2) Crina moxxe OyTH TiAKpIIUIEHA MEPEKPUTTIM
ab0 TMOKPUTTSAM, SIK€ BIAMOBITHUM YHHOM MPOXO-
IWTH Kpi3b CTiHY, 200 1HIIMM MOAIOHIM CTPYKTY-
PHHUM €JIEMEHTOM JKOPCTKOCTi, 3 SIKUM CTiHa
3’€THYETHCSI.

(3) Ctiar MOXYTh PO3TISAAATUCH SIK MAKPITUICHI
y BEepTUKaJIbHOMY PeOpi, SKILO:

- HE OYIKYETHCS MOSBA PO3TPICKYBAaHHS MIXK CTi-
HOIO 1 MIJKPIIUTIOI0YOI0 11 CTIHOI0, TOOTO 0OMIIBI
CTiHM 3p0o0JeH] 3 MaTepiany 3 MPUOIM3HO OJHA-
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5.5 Analysis of structural members

5.5.1 Masonry walls subjected to vertical
loading

5.5.1.1 General

(1) When analysing walls subjected to vertical
loading, allowance in the design should be
made for the following:

— vertical loads directly applied to the wall;

— second order effects;

— eccentricities calculated from a knowledge
of the layout of the walls, the interaction of the
floors and the stiffening walls;

— eccentricities resulting from construction
deviations and differences in the material prop-
erties of individual components.

NOTE  See EN 1996-2 for permitted construction
deviations.

(2) The bending moments may be calculated
from the material properties given in Section 3,
the joint behaviour, and from the principles of
structural mechanics.

NOTE A simplified method for calculating the
bending moments in walls due to vertical loading is
given in Annex C. Annex C(4) and C(5) may be
used with any calculation, including linear elastic
theory.

(3) P An initial eccentricity. einit, shall be as-
sumed for the full height of a wall to allow for
construction imperfections.

(4) The initial eccentricity. einit, may be as-
sumed to be her /450, where her 1s the effective
height of the wall, calculated from 5.5.1.2.

5.5.1.2 Effective height of masonry walls

(1) P The effective height of a loadbearing wall
shall be assessed taking account of the relative
stiffness of the elements of structure connected
to the wall and the efficiency of the connec-
tions.

(2) A wall may be stiffened by floors, or roofs,
suitably placed cross walls, or any other simi-
larly rigid structural elements to which the wall
is connected.

(3) Walls may be considered as stiffened at a
vertical edge if:

— cracking between the wall and its stiffening
wall is not expected to occur i.e. both walls are
made of materials with approximately similar



KOBHUMH BJIACTUBOCTAMH 10 naedopmariii, BOHH
NpUOJIM3HO PIBHOMIPHO HAaBAaHTAXXKE€HI, BOHU OJI-
HAKOBO 3BeJIeH1 1 3’€JJHaH1 pa3oM, 1 AudepeHIii-
HUIl MOMEHT MiX CTiHAMH, HalpuKJal, 3-3a yca-
JTKA, HABAHTKEHHS 1 T. 1H., HE OYIKYIOThCS

abo

- 3’¢JHAHHS MDK CTIHOIO Ta IMAKPITUTIOIOYO0I0 i
CTIHOIO MO’KE€ MPOTHIISATH CHJIaM PO3TATY Ta CTH-
CKaHHSI 3aBISIKM aHKepaM YH 3aTsHKHUM €JIEMEH-
TaM ab0 1HIIMM MTOAI0HUM eJIEMEHTaM.

(4) IlipxpimuiroroUl CTIHU TTOBUHHI MaTH JOBXKUHY
AK MiHIMyM 1/5 CBITOBOT BUCOTH 1 MaTH TOBIIMHY
sk MiHiMyM 0,3 Bi7 €(eKTUBHOT TOBIIMHHU CTIiHH,
SKa MIKPIITIOETHCS.

(5) Sxuro migkpimuIrOOYa CTiHA Ma€ OTBOPH, TO
MiHIMaJbHa JOBXKMHA CTIHU MK OTBOpaMH, SKi
OXOIUTIOIOTH MMIJICUJIEHY CTiHY, Ma€ OyTH TakKolo,
AK Le 300paxeHo Ha puc. 5.1, a migkpimiowya
CTiHa TIOBHHHA MAaTH TPOTSHKHICTH SK MiHIMyM
1/5 BUCOTH MTOBEpXY 1033y KOKHOTO OTBODY.

deformation behaviour, are approximately
evenly loaded, are erected simultaneously and
bonded together and differential movement be-
tween the walls, for example, due to shrinkage,
loading etc, is not expected

or

— the connection between a wall and its stiff-
ening wall can resist tension and compression
forces by anchors or ties or other suitable
means.

(4) Stiffening walls should have a length of at
least 1/5 of the clear height and have a thick-
ness of at least 0,3 times the effective thickness
of the wall to be stiffened.

(5) If the stiffening wall is interrupted by open-
ings, the minimum length of the wall between
openings, encompassing the stiffened wall,
should be as shown in figure 5.1, and the stift-
ening wall should extend a distance of at least
1/5 of the storey height beyond each opening.

h
=h/

h
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I\\\\\\\\\\\\‘\&

hy 3)

|
|
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|
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5 2

PucyHok 5.1 — miHiMaJibHA 10B/KHHA MiAKPINJIIOI0Y01 CTiHM 3 0TBOpPaAMH

1- cTiHa, sIKa MM IKPITLTIOETHCS,
2 — cTiHa, fKa MiIKPITUTIOE,
3 — h2 (BikHO),
4 — h2 (nBepi)
Key
1) stiffened wall
2) stiffening wall
3) h2 (window)
4) h2 (door)
Figure 5.1 — Minimum length
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of stiffening wall with openings



(6) Crinn MOXyTh OyTH MIAKPIIJICHI €JIeMEeHTa-
MU, K1 HE € CTIHAMH KJIaJKH, TPH YMOBI, 1110 TakKi
€JIEMEHTH MalOTh TaKy K >KOPCTKICTb, K IMiIKpi-
IUTFOFOYOI CTIHHM 3 KJIQAKH; 1[I €JIEMEHTH OIMCaHI1
Buiie B naparpadi (4) i BoHH 3’€/IHaHI 3 CTIHOIO,
sKa TIJICUIIOEThCSA, aHKepaMu abo 3aTsHKKaMu,
CIPOEKTOBAaHUMHU 100 MPOTHAIATH CHIIAM PO3TH-
Ty 1 CTUCKaHHS, SIK1 3’ IBJISITHCA.

(7) Crian, migkpimieHi 3 JBOX BEPTUKATBHHUX
CTOpiH mipu [>30 t, ab0 CTiHM, MiAKPIIUICHI 3 OA-
HOTO BEPTUKAJIBLHOTO OOKY mipu [>15 ¢, ne [ — no-
BXKMHA CTIHU MDX MiJIKPITUTIOIOYUMU CTiHAMU 200
pedpoM, a ¢ — TOBIIMHA CTIHH, KA MIKPITIIIOETh-
csl, - MIOBUHHI PO3TIISAATHCS SIK CTiHU, SIKi 0OMe-
KEHI TIJIbKH 3BEPXY 1 3HHU3Y.

(8) SAxmo minkpimieHa criHa mociadieHa BepTH-
KaJbHUMHU (asblsiMu 1/a00 mazyxamu, sKi HE Ta-
Ki, gk mependaueno m. 6.1.2.1(7), To 3MeHIIeHa
TOBIIMHA CTIHU Ma€e OyTH BUKOpHCTaHA JUIsl ¢ 200
BUTbHUH 01K Mae OyTH MPUUHITHUIA MPU MOTOKEH-
Hi BEpTHKAJIBbHOTO (anbito abo mazyxu. BimeHuit
OiK IMOBMHEH 3aBXKIU JIOIYCKATUCS, KO TOBIIIH-
Ha CTiHHM, 10 3JIUIIAETHCS MICISI BEPTUKAIHHOTO
danbiro abo ma3zyxu, MEHIa HiXk MMOJIOBUHA TOB-
[IUHA CTIHU.

(9) Crinu 3 oTBOpamH, sIKi MalOTh CBITJIOBY BHCO-
Ty OUTBIITYy HIXK Y4 CBITOBOI BHCOTH CTiHU a0o0 CBi-
TOBY IIMPHHY OLIbIY HIX Y4 JTOBXHMHU CTiHHU, a00
oty Outenry Hix 1/10 3araybHOT TUTOIII CTiHH,
- MIOBUHHI PO3IIIAIATUCh SK CTIHHU, 110 MAIOTh Bi-
TpHUN 01K 3 00Ky OTBOpY JUIA IIiJIel BU3HAYCHHS
e(EKTHUBHOT BUCOTH.

(10) EdextuBHa BHCOTa CTIiHHM hef TOBHHHA
NpPUAMATHCh TaK:

hef = Pn h,

ae

het

h— cBiTOBa MOBEPXOBA BUCOTA CTIHH,

pn — TIOKa3HUK 3MEHINeHHs, e n = 2. 3 abo 4 B
3aJIeKHOCTI BiJl MIATPUMKHU CTiHU 200 )KOPCTKOCTI
CTIHU.

(11) IToka3HUK 3MEHILIEHHS pn MOXKE MIPUNMATUCH
TakK:

(1) [dys cTiH, mianepTUX Bropi 1 3HU3Y 3ai300e-
TOHHUMH TOKPUTTAMH a00 NEpeKpUTTAMH, SKi
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(6) Walls may be stiffened by members other
than masonry walls provided that such members
have the equivalent stiffness of the masonry
stiffening wall, described in paragraph (4)
above, and they are connected to the stiffened
wall with anchors or ties designed to resist the
tension and compression forces that will devel-

op.

(7) Walls stiffened on two vertical edges, with /
> 30 r, or walls stiffened on one vertical edge,
with />15¢, where [ is the length of the wall, be-
tween the stiffening walls or an edge and ¢ is the
thickness of the stiffened wall, should be treated
as walls restrained at top and bottom only.

(8) If the stiffened wall is weakened by vertical
chases and/or recesses, other than those allowed
by 6.1.2.1(7), the reduced thickness of the wall
should be used for ¢, or a free edge should be
assumed at the position of the vertical chase or
recess. A free edge should always be assumed
when the thickness of the wall remaining after
the vertical chase or recess has been formed is
less than half the wall thickness.

(9) Walls with openings having a clear height of
more than 1/4 of the clear height of the wall or
a clear width of more than 1/4 of the wall length
or an area of more than 1/10 of the total area of
the wall, should be considered as having a free
edge at the edge of the opening for the purposes
of determining the effective height.

(10) The effective height of a wall should be
taken as:

(5.2)

where:

her  1s the effective height of the wall;

h is the clear storey height of the wall;
pn 1s a reduction factor where n = 2. 3 or 4 de-
pending on the edge restraint or stiffening of the
wall.

(11) The reduction factor, p,. may be assumed
to be:

(1) For walls restrained at the top and bottom by
reinforced concrete floors or roofs spanning



CTATYIOTh 3 IBOX OOKIB Ha OJJHAKOBOMY PiBHI, a00
3aJ11300€TOHHUM TOKPHUTTSIM, SIKE€ CTATY€ TUIbKH 3
OJIHOTO OOKYy 1 Ma€ omopy Sk MiHIMyM 2/3 TOB-
[IMHU CTIHH:

p2=0.75

SKIIO EKCICHTPUCHUTET HABAaHTAKCHHSI 3BEPXY
ctink He Oumbmie 0,25 Bij TOBIIMHU CTIHH, TO B
TaKoOMYy pasi:

p2=1.0.

(i) Mnst cTiH, WANEPTHX 3BEpXy 1 3HHU3Y Je-
PEB’SIHUMH TIOKPHUTTSIMHU a00 TEPEKPUTTAMH, SIKi
CTATYIOTh 3 IBOX OOKIB Ha OJJHAKOBOMY PiBHi, 200
JIepeB’SHUMHU TIOKPHUTTSM, SKE CTATYE TUIBKH 3
OJIHOTO OOKYy 1 Mae omopy sk MiHIMyM 2/3 TOB-
[IMHU CTIHU, aJIe HE MEHIIIE 85 MM, TO:

p2=1.0.
(11) st cTiH, MANEePTUX 3BEPXY 1 3HU3Y 1 MAKPi-
IUIEHUX 3 OJTHOTO BEPTUKAIBHOTIO OOKY (3 OJHUM

BUIBHUM BEPTHKAIBLHUM PeOpoOMm):

-xom h <3,51 to

p3=p2/ [1+ (p2h/ 31)7]

ne p23HaxoauThes 3a (1) ado (ii), abo

-xko h > 3,51 to

pi=151/h>03

ne [ — MoBXKUHA CTiHU.
[IpumiTka: 3HaUEHHS Ui p3 IOKa3aHO Ha rpadid-
Hilt popmi B gogatky D.

(iv) dns cTiH oOMEXeHUX 3BepXy 1 3HU3Y 1 MiJK-
pIMJICHUX 3 IBOX BEPTUKAIBHHUX OOKIB:

- xomu h < 1,15 [, ne p2 3Haxoauthes 3a (i) abo
(i1), To
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from both sides at the same level or by a rein-
forced concrete floor spanning from one side
only and having a bearing of at least 2/3 of the
thickness of the wall:

(5.3)

unless the eccentricity of the load at the top of
the wall is greater than 0,25 times the thickness
of wall in which case

(5.4)

(i1) For walls restrained at the top and bottom
by timber floors or roofs spanning from both
sides at the same level or by a timber floor
spanning from one side having a bearing of at
least 2/3 the thickness of the wall but not less
than 85 mm:

(5.5)
(i11) For walls restrained at the top and bottom
and stiffened on one vertical edge (with one

free vertical edge):

— when A <3,5/,

(5.6)

with p2 from (i) or (ii), whichever is appropri-
ate, or
— when 4 > 3,5/,

(5.7)

where:/ is the length of the wall.

NOTE
nex D

Values for p are shown in graphical form in An-

(iv) For walls restrained at the top and bottom and
stiffened on two vertical edges:

— when A < 1,157, with p2 from (1) or (i1); which-
ever is appropriate,



p3=p2/ [1+ (p2h/ 1)?]

abo
- ko h > 1,151 1o

ps=051/h,

1e | — NoBKKWHA CTIHU.

MMPUMITKA: 3HaueHHs s ps JaHo B rpadivHii
¢dopmi B mogatky D.

5.5.1.3 E¢exTuBHA TOBIIMHA CTIH Kam’sIHOI
KJIAJIKH

(1) EdexTtuBHa TOBIIMHA f¢f OAHO-IUCTOBOI (3
OJIHOTO TOJIOTHA) CTiHH, JBO - JINCTOBOI CTIHH,
JINIFOBAHOI CTIHM, 0OOJIOHKOBOI HAILIACTOBAHOI
CTIHU Ta MYCTOTHOI CTIHHU 3 IIEMEHTHOT'O PO3UH-
Hy, K BKa3zaHo B 1.5.10, noBuHHa npuiiMarucs
SIK peaJibHa TOBIIWHA f CTIHU.

(2) EdexTtuBHa TOBIIMHA CTiHM, MiJKPIMUICHOT
OIMOPHUMU KOHCprKL{iHMI/I, IIOBHMHHAa BHUBOAU-
THC 13 piBHsAHHA (5.10):

tef =prt,

Ie:

tef — e(peKTBHA TOBIIMHA;

pt — KoedimieHT, B3aTuid 3 Tabmui 5.1;
{ — TOBIIIMHA CTIHU.

Taoauus 5.1. KoedimieHTH KOPCTKOCTI p; IS CTiH, MiAKPIMUIEHUX OMOPHUMH KOHCTPYKIisIMH,

(5.8)

or
—when 2 >1.151,

(5.9)

where / is the length of the wall.

NOTE  Values for p; are shown in graphical form
in Annex D.

5.5.1.3 Effective thickness of masonry walls

(1) The effective thickness, tf, of a single-leaf
wall, a double-leaf wall, a faced wall, a shell
bedded wall and a grouted cavity wall, as de-
fined in 1.5.10, should be taken as the actual
thickness of the wall. .

(2) The effective thickness of a wall stiffened
by piers should be obtained from equation
(5.10):

(5.10)

where:

ter 1S the effective thickness;

pt  1s a coefficient obtained from table 5.1;
t 1s the thickness of the wall.

AUB. puc. 5.2
BinnomeHus miary | BigHOIIEHHS TOBIIMHU OMOPHOTO €JIEMEHTY JI0 PealbHOi TOBIIMHU CTi-
OTIOPHUX  KOHCTPYK- | HHU, B IKY B1Jl BMOHTOBaHUM
mid (Big WEHTpYy [0 1 2 3
HEHTPY) 10 UIUPUHHU
OIIOPHOT'O EJIEMEHTY
6 1.0 1.4 2.0
10 1.0 1.2 1.4
20 1.0 1.0 1.0
[TPUMITKA: no3BoJisi€ThCS JIiHIHHA iHTEPITOJIAIISI MiJK 3HaYSHHIMH, 10 aHi B Tad. 5.1.
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Table 5.1 — Stiffness coefficient, p¢ for walls stiffened by piers, see figure 5.2

Ratio of pier spacing (centre to|Ratio of pier thickness to actual thickness of wall to which it is
centre) to pier width bonded
1 ->
J
6 1,0 1.4 2,0
10 1,0 1.2 1.4
20 1.0 1,0 1,0
NOTE Linear interpolation between the values given in table 5.1 is permissible.
. D,
. I~ “l
. ! | |
4 | , 3)
1 I l} -
2 |
2) | |
_____ / 4/ /I/
4)
<o

Puc. 5.2. — [liarpama npeacraB/jieHHs AediHinii, BAKOPUCTAHUX B Ta0aui 5.1
1 — mar onopHO1 KOHCTPYKITIi,
2 — rnubuHa OMOPHOI KOHCTPYKIIT,
3 - TOBIIMHA CTIHU,
4 — muprHa ONOPHOI KOHCTPYKLI|
Key
1) pier spacing
2) pier depth
3) thickness of wall
4) pier width

Figure 5.2 — Diagrammatic view of the definitions used in table 5.1
(3) EdexrtuBHa ToBmmMHaA fys myctoTHOi cTiHu, B (3) The effective thickness, fef, of a cavity
kit oOuaBa nucta (MoyIoTHA) 3’€qHYIOThes 13 cri- wall in which both leaves are connected with

HOBHMH aHKepaMu 3TiIHO 10 6.5, moBuHHA Bu3Ha- wall ties in accordance with 6 5 should be de-
YaTHCh 3 BUKOPUCTAHHIM piBHSHHSA (5.11): termined using equation (5.11):

68



ter = (kier ti? + 12°)173,

ne:

t1, t2 — peabHi TOBILMHY JIMCTIB (MOJIOTEH) abo X
e(peKTHBHI TOBIIMHU, OOYMCJICHI 3 pIBHAHHSA
(5.10), mpu ubOMy #; — TOBIIHMHA 30BHIIIHHOIO
a00 HEeHaBaHTA)XEHOTO JINCTA, a { — TOBI[MHA BHY-
TPIIIHBOIO HAaBAaHTAKEHOTO JINCTA;

kter - mOTIpaBKOBUI KOEDIIIEHT I BITHOCHUX £
3HAYEHb /7 1 £2 IUCTIB.

[lpumitka: 3Ha4YeHHS ki; SKE BUKOPHCTOBYETHCS B
KpaiHi, MO’KHA 3HAWTHU B ii HALIOHAIFHOMY OJIATKY.
PexomennoBane 3Ha4deHHA ki.r (BU3HaueHe K E/E»)
MOBHHHO Opatucs He Oiiblie HiXK 2.

(4) Konu HaBaHTaXXyeThCs JIUIIE OAUH JTUCT (I10-
JIOTHO) TYCTOTHOI CTiHHM, piBHsAHHS (5.11) Moxe
OyTu BHKOpHUCTaHe A o0uuciIeHHs e(heKTUBHOI
TOBIIMHH, TIPU YMOBI, IO CTIHOBI aHKEPHU MAIOTh
JOCTaTHIO TPYXKHICTb, TaK II0 HAaBAaHTAXCHH
JIUCT HE TIIa€ThCs HeOaKaHii /il HeHaBaHTaXe-
Horo nwucrta. [Ipu po3paxyHKy epeKTUBHOI TOB-
IIMHA - TOBIIMHA HEHABAHTA)XCHOTO JIMCTA HE
MOBUHHA OpaTucs Oinblle HIK TOBIIMHA HAaBaH-
Ta)KEHOTO JIUCTA.

5.5.1.4 I'Hy4KicTh CTIH KaM’SIHOI KJIAJAKH

(1)P I'myukicTh cTiHM KaM’STHOI KJIaJKH Ma€e OyTu
OTpHMaHa JUICHHSIM 3Ha4eHHsI €(EeKTUBHOI BHUCO-
TH hief HA 3HAUCHHSI €(DEKTUBHOT TOBLLIUHH fef.

(2) T'HyuKicTh CTIHU KaM’sIHOI KJIaJKU HE MOBUH-
Ha TICPEBHIyBaTH 27, KOJIW MIAMANAE Tia Jit0, B
OCHOBHOMY, BEPTUKAIBHOTO HABaHTAKCHHSI.

5.5.2 EneMeHTH apMOBaHOI KJIAJAKH MiJ Ji€I0
BePTHKAJIbHOI0 HABAHTAKEHHS

5.5.2.1 I'nyukicTn

(1) 'HyukicTh BEepTHUKAIbHO HABAaHTAXKCHUX €Jie-
MEHTIB apMOBAHO1 KJIQJIKU B IUIOIIMHI €JIEMEHTY
Mae BU3HAYATHUCh 3TiaHO 3 5.5.1.4.

(2) Konmm o06uYHMCIIOETHCS THYYKICTH ITyCTOTHOI
CTiHHU 3 IIEMEHTHOTO PO3YHHY, TO TOBIIMHA CTIHU
Ha MMOBMHHA 0a3yBaTHUCS HA TOBIIMHI MMyCTOTH Oi-
apme yum 100 mm.

(3) I'myukicth eneMeHTIB Mae OyTH He Oiiblie
quMm 27.
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(5.11)

where:

1, t» are the actual thicknesses of the leaves or
their effective thicknesses, calculated from
equation (5.10), when relevant, and ¢ is the
thickness of the outer or unloaded leaf and .
is the thickness of the inner or loaded leaf;

kier 18 a factor to allow for the relative E val-

ues of the leaves ¢;, and 1.

NOTE The value of ks to be used in a country may be
found in its National Annex. The recommended value of
kier (defined as E; /IE>) should not be taken to be greater
than 2.

(4) When only one leaf of a cavity wall is load-
ed, equation (5.11) may be used to calculate the
effective thickness, provided that the wall ties
have sufficient flexibility such that the loaded
leaf is not affected adversely by the unloaded
leaf. In calculating the effective thickness, the
thickness of the unloaded leaf should not be
taken to be greater than the thickness of the
loaded leaf.

5.5.1.4 Slenderness ratio of masonry walls
(1) P The slenderness ratio of a masonry wall
shall be obtained by dividing the value of the
effective height. /er. by the value of the effec-
tive thickness. fet.

(2) The slenderness ratio of the masonry wall
should not be greater than 27 when subjected to
mainly vertical loading

5.5.2 Reinforced masonry members subject-
ed to vertical loading

5.5.2.1 Slenderness ratio

(1) The slenderness ratio of vertically loaded
reinforced masonry members in the plane of the
member should be determined in accordance
with 5.5.1.4

(2) When calculating the slenderness ratio of
grouted cavity walls, the thickness of the wall
should not be based on a cavity width greater
than 100 mm.

(3) The slenderness ratio of the members should
not be greater than 27.



5.5.2.2 E¢exTuBHuil nporin 6ajok KaMm’siHOI
KJIQIKH

(1) EdextuBHmii Iporid /e IpocTo onepTux ado
0araTo-mporoHHUX OaloK KIaJAKH (32 BUHATKOM
BHCOKHX OaJIOK) MOKE OpaTucs SK MEHIIUN 3 Ha-
CTYHIHOrO (IuB. pHC. 5.3):

- IUCTaHIIIS MK [ICHTPaMH OII0D;

- CBITOBa AMCTaHIliS MK oropamMu + edeKTHBHA
rimbuHa d.

5.5.2.2 Effective span of masonry beams

(1) The effective span, /lef, of simply supported
or continuous masonry beams, with the excep-
tion of deep beams, may be taken as the smaller
of the following (see figure 5.3):

— the distance between centres of supports;

— the clear distance between supports plus the
effective depth, d.
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Pucynok 5.3. E¢pekTuBHMI NPOriH onepTUX 200 0araTo-nporoHHMX 0AJOK KJIAAKH

1 — apmarypa,

2 — MeHIIIe 3HaYeHH 3 ABOX t1/2 abo d/2,
3- MeHIle 3Ha4YeHHs 3 IBOX f2/2 abo d/2
Key

1) reinforcement

2) t1/2 or d/2 whichever is the smaller

3) ©2/2 or d/2 whichever is the smaller

Figure 5.3 — Effective span of simply supported or continuous masonry beams

(2) EdextruBHMIT IPOTIH [of KOHCOJI KIIATKA MOXKE
OpaTucs sK MEHIIIe 3HaYeHHsI 3 HACTYITHOTO (JIUB.
puc. 5.4):

- JMCTaHIlil MK KIHIIEM KOHCOJI Ta LEHTPOM
OTIopH;

- JUCTAHIIA MDK KIHIIEM KOHCOJII Ta JIMLIEM OIIO-
pu + mosioBHHA 11 €(hEeKTUBHOT TITUOWHU d.
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(2) The effective span. lf. of a masonry cantilever
may be taken as the smaller of the following (see
figure 5.4):

— the distance between the end of the cantilever
and the centre of its support:

— the distance between the end of the cantilever
and the face of the support plus half its effective
depth, d.
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Pucynok 5.4. EQpeKTHBHMI NPOTiH KOHCOJIi KJIAJIKH

1- apmatypa, 2 - MeHIIIe 3Ha4YeHHS 3 ABOX #/2 a00 d/2

Key
1) reinforcement
2) t/2 or d/2 whichever is the smaller

Figure 5.4 — Effective span of masonry cantilever

(3) EdextuBHU TpOTiH BUCOKUX OAIOK KIIAIKH
Mo>ke OyTH BU3HA4YEHUH 3riaHO 5.5.2.3.

5.5.2.3 Bucoki 0ajJKku KJIAAKH MiJ Ai€l0 BepTH-
KAJIbHOT0 HABAHTAKEHHS

(1) Bucoki 6anku KIIagky Iie BEPTUKAIBHO HaBa-
HTa@XEHI CTIHM ab0 YacTUHHM CTiH, 3B’ A3yI0YH
OTBOpIB, y SIKUX BIJHOLICHHS 3arajlbHOi BUCOTHU
CTIHM HaJ OTBOPOM 10 €(QEKTHBHOTO IPOTOHY
OTBOpPY cTaHOBUTH K MiHiMyM 0.5. EdextuBHuit
MIPOTiH BUCOKOI OaJIKU MOXKe OpaTHCS SIK:

lef: 1.15 lcl,
e le1 — cBiTIIOBA IuprHa OTBOPY, JUB. pUC. 5.5.

(2) Yci BepTuKanbHi HAaBaHTAXKEHHS, SK1 JIIIOTh Ha
YaCTHHY CTIiHH, sIKa PO3TAlIOBaHA BUIIE €PEeKTH-
BHOTO IMPOTOHY, HEOOXiHO OpaTu 10 yBaru, siK-
10 HaBaHTAKEHHsS HE BPAaxXOBaHI 1HIIUM YHHOM,
HAMPUKIIAJ, BEPXHIMH MEPEKPUTTAMH, SIKI JIIOTh
SIK aHKEPH.

(3) IIpu Bu3HAYEHHI MOMEHTIB 3TMHY — BHCOKa
0aKa MOXe PO3TIIAIATHCH SIK IPOCTO ONEPTa MK
OIopamu, siKka IOKa3aHo Ha puc. 5.5.
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(3) The effective span of deep masonry beams
may be determined according to 5.5.2.3.

5.5.2.3 Deep masonry beams subjected to ver-
tical loading

(1) Deep masonry beams are vertically loaded
walls, or parts of walls, bridging openings, such
that the ratio of the overall height of the wall
above the opening to the effective span of the
opening is at least 0,5. The effective span of the
deep beam may be taken as:

(5.12)

where:/cl
figure 5.5.
(2) All the vertical loads acting on that part of the
wall situated above the effective span should be
taken into account, unless the loads can be taken
by other means, for example, by upper floors act-
ing as ties.

is the clear width of the opening, see

(3) In determining the bending moments, the deep
beam may be considered as simply supported be-
tween supports as shown in figure 5.5.



5.5.2.4 llepepo3noain BHYTPilIHIX CHJI

(1) B apmoBaHHX eneMeHTax KIAAKH JHIHHUN
MPYKHUI PO3MOJLUT BHYTPIIIHIX CHII MOXe OyTu
3MIHEHHH, JTOMyCKal4M piBHOBary (OayiaHc), sK-
IO €JIEMEHTH MAalOTh JIOCTATHIO TEKYYiCTh, SKa
MOJKE JIOIYCKATHUCS, SKIIO BiJHOMICHHS TITHOMHH
HEUTpaabHOI OCi X 10 epeKTUBHOI rIMOUHU d He
nepepumrye 0.4 110 TEpepo3NOAily MOMEHTIB.
BrnuB Ha BCl aclieKTH MPOEKTY BiJl MEePEpO3Noii-
Jy MOMEHTIB HEOOXiqHO OpaTu 1O yBard 3riJHO
EN 1992-1-1.

5.5.2.5 O0mexkeHHSI IPOTOHY eJIeMEHTIB apMo-
BAHOI KJIAJAKH i/l Ai€X0 BATHHY

(1) Iporin eneMeHTIB apMOBaHOi KJIaJKH MOBH-
HeH OyTu OOMeKeHUH 0 HeOOXiTHOTO 3HAYCHHS,
OoTpuMaHoro 3 Tadin. 5.2.

5.5.2.4 Redistribution of internal forces

(1) In reinforced masonry members, the linear
elastic distribution of internal forces may be mod-
ified, assuming equilibrium, if the members have
sufficient ductility, which can be assumed if the
ratio of the depth of the neutral axis, x, to the ef-
fective depth, d, does not exceed 0.4 before redis-
tribution of moments has been carried out. The
influence on all aspects of a design from any re-
distribution of moments should be taken into ac-
count in accordance with EN 1992-1-1.

5.5.2.5 Limiting span of reinforced masonry
members subjected to bending

(1) The span of reinforced masonry members
should be limited to the appropriate value ob-
tained from table 5.2.

h>1,02

PucyHnok 5.5 - AHas1i3 BUCOKOI 0aJ KM KJIAAKH

1 —apmarypa
Key
1) reinforcement

Figure 5.5 — Analysis of a deep masonry beam

Tabamnus 5.2. O0Me:kyr04i cniBBiTHOMIEHHs] e()eKTHBHOI'O MPOTOHY 10 e()eKTUBHOI IITUOUHU JJIs1
CTIH i Ai€10 MO3aIIONIHHHOTO BUTHHY Ta 0aJI0K

BigHomenHs e(eKTUBHOTO MPOTOHY 10 €(PEeKTHBHOI MITHMOMHH
(ler/ d) a60 1o edexTuBHOT TOBUIMHH (lef/ tef)

CriHa 1 Qi€10 MO3aruIOIHH- banka
HOT'O BUTUHY
IIpocte mianupanus 35 20
baraToonopHa 45 26
OOnupaHHs 3a JIBOMa Hampsi- 45 -
MKaMH
Koncoub 18 7

I[MPUMITKA: JIns cTiH, 5IKi CTOSATH BUIBHO, HE CTBOPIOIOTH YaCTHHY OYIIBII 1 MiAMAaJaroTh B OCHOBHOMY IIiJT IO
BITPOBOTO0 HABaHTA)XEHHS, BIAHOIIEHHS MOXYTh OyTu migBumieHi Ha 30% mpu yMoBi, IO Taki CTIHM HE MalOTh

037100JICHHS, SIKE MOYKE OYTH MOIIKOKCHE BIAXMICHHIMU.
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Table 5.2 — Limiting ratios of effective span to effective depth for walls subjected to out-of-
plane bending and beams

Ratio of effective span to effective depth (ler /d) or effective thick-

ness (lef / tef)

Wall subjected to out-of-plane Beam
bending
Simply supported 35 20
Continuous 45 26
Spanning in two directions 45 -
Cantilever 18 7

NOTE

os may be increased by 30 %, provided such walls have no applied finish which mav be damaged by deflections.

For free-standing walls not forming part of a building and subiected predominantly to wind loads, the rati-

(2) B mpocTo oneptux abo GaraTo ONMOPHUX €JIe-
MEHTaX CBITJIOBa BIJICTaHb [, MK OOKOBHMH 00-
MeXXyBauyaMHy HE TTOBMHHA MEPEBHUIIYBATH MCHIITY
3 IBOX BEJIMYMH:

l- <60 b
abo

Ir <250 b/d,
ae:
d — epekTrBHA TIIMOMHA €IEMEHTY,
bc — MIBIIMPUHA CTHUCHYTOI JIMIIBOBOI MOBEPXHI
Mk 00MeXyBadaMu.

(3) dnst koHCONi 3 OOKOBMM OOMEXKyBadeM Iie-
pendadyeHuM JIMIe y Oropi, CBITJIOBA BiACTaHb /r

BiJl KIHIISI KOHCOJI JIO JIMIIS ONOPY HE MOBUHHA
MIEPEBUIIYBATH MEHIITY 3 JIBOX BEJIUIHH:

[r <25 b

abo
or

Ir <100 b/d,

ne bc 6epeTbest Ha JIUIBOBIH MMOBEPXHI OTIOPH.
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(2) In simply supported or continuous members,
the clear distance between lateral restraints, /,,
should not exceed:

(5.13)

(5.14)
where:
d is the effective depth of the member;
bc 1s the width of the compression face midway
between restraints.

(3) For a cantilever with lateral restraint provided
only at the support, the clear distance from the

end of the cantilever to the face of the support, /,
should not exceed:

(5.15)

(5.16)

where: bc is taken at the face of the support.



5.5.3 Ilonepe4Hi CTiHU WiJ Ai€l0 HABAHTAMXKEH-
HA 3pi3y/3cyBYy

(1) IIpwm anamizi CTiH KJIAOKH, MiAMaHUX J1i 3pia-
I0OYOTO HABAaHTAXXCHHS, - TMPYKHAa >KOPCTKICThH
CTiH, BKJIFOYarO4M (UIaHIli, MOBHHHA OyTH BHKO-
pHUcTaHa SK XOPCTKICTh CTiHU. [lJIs CTIH BHUIIUX
HDK JIB1 1X JIOBKMHU — BIUIMBOM 3pi3HHUX Jedop-
MaIliil Ha )KOPCTKICTh MO>KHA HEXTYBAaTH.

(2) Cikyya ctina ab0 YacTHHA TaKoi CTIHHM MOXE
pO3MIIsIaTHCA TAaKOIO, IO Jii€ K (uaHelb Ha 3pi-
3HY CTiIHY IIPH YMOBI, 1110 3’ €HAHHS 3pPi3HOI CTi-
HU 10 GIaHls 3[aTHE MPOTHAIATH BiJNOBIIHUM
JisiM 3pi3y, 1 mpu yMoOBI, 1o diaHens He Oyje
THYTHUCSI B MEXaX JIOMYCTUMOT TOBXKUHH.

(3) HomxuHOI0 110001 CiKy4oi CTiHH, SIKa MOXKE
PO3MISIIATUCHh TAKOIO, 10 i€ K (iaHenpb (IuB.
PUCYHOK 5.6), € TOBIIMHA 3pi3HOT CTIHU + 3 KOXK-
HOTO ii 60Ky (1€ HEOOXiHO), SIK MIHIMYM:

- hiwt/5, ne hwr — 3arajgbHa BHCOTA 3Pi3HOT
CTIHH;

- TIOJIOBMHA BIiJICTaHI MK 3pI3HUMH CTiHa-
M (/s), Konu 3’ €HaHI CIKY4YOI0 CTIHOIO;

- BifCTaHI IO KiHIA CTIHH;

- TIO0JIOBHMHA CBITJIOBOi BUCOTH (h);

- OIICTh TOBIIMH CIKy4Ol CTiHHU ?.

(4) B cikyuux cTiHaXx OTBOpaMH 3 pPO3MipaMu
MEeHIIUMH 3a h/4 abo [/4 MOXHa HEXTyBaTH.
OtBopu 3 po3mipamu Oinbie Hixk 4/4 abo /4 no-
BHUHHI BPaXxOBYBATHUCh, SIK TaKi, [0 MAPKYIOTh Ki-
HELb CTIHH.

5.5.3 Masonry shear walls subjected to shear
loading

(1) When analysing masonry walls subjected to
shear loading, the elastic stiffness of the walls,
including any flanges, should be used as the stift-
ness of the wall. For walls higher than twice their
length, the effect of shear deformations on the
stiffness can be neglected.

(2) An intersecting wall, or a portion of such a
wall. ma\ be considered to act as a flange to a
shear wall provided that the connection of the
shear wall to the flange is able to resist the corre-
sponding shearing actions, and provided the
flange will not buckle within the length assumed.

(3) The length of any intersecting wall, which
may be considered to act as a flange (see figure
5.6). is the thickness of the shear wall plus, on
each side of it - where appropriate - the least of:

— hiot 5, where hiwot is the overall height of the
shear wall;

— half the distance between shear walls (4).
when connected by the intersecting wall;

— the distance to the end of the wall;

— half the clear height (4);

— six times the thickness of the intersecting wall,
t.

(4) In intersecting walls, openings with dimen-
sions smaller than /4/4 or //4 may be disregarded.
Openings with dimensions greater than 4/4 or //4
should be regarded as marking the end of the wall

.

Pucynok 5.6. - lllupunu puianuio, Aki MOKYTh I0IIyCKATHCH IS 3Pi3HUX CTIH

1 — MeH1e 3a: hwod/5, Is/2, h/2, 6 t;
2 — ciky4a cTiHa,

3 —3pi3Ha cTiHa

Key

1) the lesser of w5, /2, h/2, 6 ¢;

2) intersecting wall
3) shear wall

Figure 5.6 — Flange widths that can be assumed for shear walls
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(5) SAxuro mokpuTTs (TUIOTH) MOXKYTh OyTH 171€-
aJli30BaHi SIK JKOPCTKI JiarpamMu, TO TOPU30HTAIIb-
HI CHJIM MOXKYTh OyTH PO3MOJIIJIEH] B 3pI3HUX CTi-
HaX IPOMOPLIHHO IXHIH HKOPCTKOCTI.

(6)P Konu mmaHoBe po3TalrryBaHHS 3pi3HUX CTiH
acuMeTpu4He a0 3 SIKOiCh 1HIIOI MPUYHUHU TOPH-
30HTAJIbHA CHWJIa EKCHEHTPUYHA JI0 3arajJbHOTrO
LEHTPY XKOPCTKOCTI KOHCTPYKIIil, TO PO3paxyHOK
MMOBUHEH BpaxoByBaTu edeKT oOepTaHHs, IO
3’SBJSIETECS HA OKPEMMX CTiHaX (TOPCIOHHHMA
eeKT).

(7) Sxmo mokputTs (MiIOTH) HE MAlOTh JOCTAT-
HBOT )KOPCTKOCTI, KOJH PO3MIISAAIOTHCS SK TOPH-
30HTaJIbHI AiadparMu (Hampukiaz, 30ipHi OeTOH-
Hi OJIOKH, SIKi HE 3’€JHaHIi), TO TOPU3OHTAIbHI CH-
JIX OTIOPY 3PI3HUX CTIH HEOOX1THO OpaTH SK CHIIH
MOKPUTTIB, 10 SIKHX BOHU O€3MOCepeHbO 3aKpil-
JIeH], SIKIIO He BUKOHAHO HAITIB)XKOPCTKHUI aHai3.

(8) MakcumasnibHe TOPU3OHTAIbLHE HABAHTAYKEHHS
Ha 3pI3HY CTIHYy MO)Xe OyTH 3MeHuIeHe Ha 15%
IpU YMOBi, IO HAaBaHTA)XCHHS HA MapayesbHi
3pi3Hi CTIHU BiJMOBIAHO 301IbIIEHE.

(9) Tlpu BuBemeHHI MPOCKTHOTO HABAHTAKCHHSI,
SKe CHpUsiE OTOpYy 3pi3y, BEPTUKAJIbHE HABaHTa-
KCHHS, PUKJIAJICHE JIO TUIHT, SKi CTATYIOTHCS IO
JIBOM HaIpsIMKaMH, MOKe OyTH PO3MOMIJICHO PiB-
HOMIPHO B MIINUPAIOYU CTiHAX; B pa3i MOKPHUTTS
a00 TUTUT MEPEeKPUTTSI, AKi CTATYIOTHCS IO OJIHO-
My HampsMKy, - posTamosane mig 45° napanta-
KECHHSI MOXK€ PO3TIISIATHCh MPH BUBOJI OCHOBOTO
HABaHTAXXCHHS Ha HWXKHIX TOBEpXaX, Ha CTiHAX
SIK1 HE HaBaHTaXeH1 0e31mocepeIHbO.

(10) Posmomin 3pi3HOr0 HAMpyKEHHS B3JIOBXK
CTUCHYTOI YaCTUHH CTiHH MOXE NPUIMATHCH I10-
CTIHHM.

5.5.4 EnemMeHTH apMOBaHOI KJIAJAKH HiJ Ji€I0
MONEePEeYHOro HABAHTAKEHHS

(1) Ilpu obuucIeHHI MPOEKTHOTO 3Pi3HOrO HaBa-
HT2)KEHHS B €JIEMEHTaX apMOBAHOI KJIAJKH 3 PiB-
HOMIPHO PO3IOJiICHMM HaBaHTaKCHHSM — MOXK-
Ha MPUHHATH, 10 MAaKCHUMaJbHE 3pi3HE 3yCHIUIA
Mae MicIle Ha BiJICTaHi d/2 BiJ UL OTIOPH, 1€ d —
eeKTHBHA TTTHONHA EIIEMEHTY.

(2) [Ipu mPUHHATTI MAaKCUMAJIBHOTO 3pi3HOTO Ha-
BaHTAXXCHHsSI Ha BIJACTaHi d/2 BiJl JUIS OMOPH -
HEOOXI1THO 33JJ0BOJIBHATH HACTYITHUM YMOBAM:

- HAaBaHTa)XCHHA 1 peakiii omnopu Taki, M0 BOHU
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(5) If the floors can be idealised as rigid dia-
phragms, the horizontal forces may be distributed
to the shear walls in proportion to their stiffness.

(6) P Where the plan arrangement of the shear
walls is asymmetric, or for any other reason the
horizontal force is eccentric to the overall stiff-
ness centre of the structure, account shall be taken
of the effect of the consequent rotation on the in-
dividual walls (torsional effects).

(7) If the floors are not sufficiently rigid when
considered as horizontal diaphragms (for exam-
ple, precast concrete units which are not inter-
connected) horizontal forces to be resisted by the
shear walls should be taken to be the forces from
the floors to which they are directly connected,
unless a semi rigid analysis is carried out.

(8) The maximum horizontal load on a shear wall
max be reduced by up to 15 % provided that the
load on the parallel shear walls is correspondingly
increased.

(9) When deriving the relevant design load that
assists shear resistance, the vertical load applied
to slabs spanning in two directions may be dis-
tributed equally onto the supporting walls; in the
case of floor or roof slabs spanning one way, a
45° spread of the load may be considered in de-
riving the axial load, at the lower storeys, on the
walls not directly loaded.

(10) The distribution of shear stress along the
compressed part of a wall may be assumed to be
constant.

5.5.4 Reinforced masonry members subjected
to shear loading

(1) In calculating the design shear load in rein-
forced masonry members with uniformly distrib-
uted loading, it may be assumed that the maxi-
mum shear load occurs at a distance d/2 from the
face of a support, where d is the effective depth of
the member

(2) When taking the maximum shear load at d/2
from the face of a support, the following condi-
tions should be satisfied;

— the loading and support reactions are such that



BU3HUBAIOThL JiarOHAJIbHE CTHUCKAHHSA B €JEMEHTI
(mpsime oOmupaHHs);

- Ha KIHIIl OMOpH — HEoOXiTHE HAmNpyXEHHS ap-
MaTypH Ha BiACTaHi 2,5 d Bif IUIS OMOPH aHKe-
PYETHCS B OTIOPI;

- MPOMIXKHIN OIMOpi - HEOOX1THE HATPYKEHHS ap-
MaTypd Ha JUI[ ONOPH PO3MOBCIOKYETHCS Ha
JOBXHHY HE MeHIe 2,5 d + JOBXHHA aHKEepy B
IIPOTOHI.

5.5.5 Ctinm KJIaaku mig gicio 00KOBOro HABaH-
TaKEeHHH

(1) Ipu anani3i CTiH KIaAKH, TiJAaHUX Jii OOKO-
BOI'0 HAaBAaHTAKEHHsI, HEOOXITHO B3ATH 10 yBark
HACTYTIHE:

- IO TipOi30JSIIIHOTO MPOIIapKy;

- yMOBH OOMUpaHHS Ta IUIICHICTh (HEPO3PUB-
HICTH) HaJl OTTIOPaAMH.

(2) O6nuIboBaHA CTiHA MMOBHHHA aHAIII3yBAaTHCh
SIK OJHO-JIMCTOBA CTiHA, 3BEAEHA IIIJIKOM 3 OJI0-
KiB, II[0 JAIOTh HU3bKY MIIHICTh 3THHY.

(3) Pyxome 3’emHaHHS B CTiHI Ma€ OyTH PO3IIIs-
HyTE€ SIK KPOMKa, 4epe3 sIKy MOMEHT 1 3pi3 He MO-
KYThb NIEPEIABATUCE.

[MPUMITKA: IIpoekTytoThCsl clieliaibHi aHKepu AJIs
nepesadi MOMEHTY i/a0o 3pi3y depe3 pyXOMHil IIOB;
iXHE BUKOPHUCTAHHS HE ITAIMaa€ i A0 IHOr0 CTaH-
Japry.

(4) Peaxmis B37OBX KPOMKHM CTIHM Ha HaBaHTa-
KEHHS MO’K€ IPUIYCKATUCh PIBHOMIPHO PO3IO-
TIJIEHOO0 TIPY TIPOEKTYBaHHs 3ac00iB OOMUpaHHS.
OOmMexeHHs B ortopi Moxke OyTu 3a0e3nedeHe 3a-
TSOKKOIO, TOKPUTTSAMHU 200 MEePEKPUTTIMHU.

(5) Tam, ne HaBaHTakeHi 300Ky CTIHM 3aKpIIUICHI
(nuB. 8.1.4) mo BepTUKAILHO HABAaHTAXKEHUX CTiH,
abo me 3ami300eTOHHI TOKPUTTS BIUIMBAIOTH Ha
HUX, - OMIOpa MOXE PO3IIIAAATUCH SIK HEPO3pi3HA
(barato omopha). ['impoi3onsiidHUi Mpomapok
MOBHHEH PO3TJISIATUCh K TaKWid, 10 3a0e3Ie-
gye mpocte oOmupanHs. Tam, Je CTiHH
3’€IHYIOThCS 3 BEPTHKAILHO HABAHTA)KCHOKO He-
CY4YOI0 CTiHOIO a00 I1HIIOK KOHCTPYKITIEK 33 JI0-
MOMOTOI0 3aTSKKU MPH BEPTUKAIBHUX KPOMKaX,
MOKHA TPUHHATH YaCTKOBY HEPO3PHBHICTH MO-
MEHTY MpHU BEpTUKAJIBHUX OO0KaxX CTIHH, SIKIIO Mi-
IIHICTP 3aTSHKOK NEpeBipeHa Ha JOCTATHICTb.
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they cause diagonal compression in the member
(direct support);

— at an end support, the tension reinforcement
required at a distance 2,5d from the face of the
support is anchored into the support;

following:

— support conditions and continuity over sup-
ports. — at an intermediate support, the tension
reinforcement required at the face of the support
extends for a distance at least 2,5d, plus the an-
chorage length, into the span.

5.5.5 Masonry walls subjected to lateral load-
ing

(1) When analysing masonry walls subjected to
lateral loading, allowance should be made in the
design for the

— the effect of damp proof courses;

— support conditions and continuity over sup-
ports.

(2) A faced wall should be analysed as a single-
leaf wall constructed entirely of the units giving
the lower flexural strength.

(3) A movement joint in a wall should be treated
as an edge across which moment and shear may
not be transmitted.

NOTE Some specialised anchors are designed to
transmit moment and/or shear across a movement
joint; their use is not covered in this standard.

(4) The reaction along an edge of a wall due to
the load may be assumed to be uniformly distrib-
uted when designing the means of support. Re-
straint at a support may be provided by ties, by
bonded masonry returns or by floors or roofs.

(5) Where laterally loaded walls are bonded (see
8.1.4) to vertically loaded walls, or where rein-
forced concrete floors bear onto them, the support
may be considered as being continuous A damp-
proof course should be considered as providing
simple support. Where walls are connected to a
vertically load bearing wall or other suitable
structure by ties at the vertical edges, partial mo-
ment continuity at the vertical sides of the wall
may be assumed, if the strength of the ties is veri-
fied to be sufficient.



(6) B pa3i mycTOTHUX CTIH TIOBHA HEPO3PUBHICTH
MOXK€ MPUIYCKATHCh HABITH SIKIIO OJMH JIUCT €
HEPO3PUBHO 3B’S3aHUM 4Yepe3 OIopy, IPU YMOBI
[0 MyCTOTHA CTiHA Ma€ 3aTsHKKH 3rifHO 3 6.3.3.
HapanTaxenns1, mepenane BiJl CTIHHU JIO ii OMOpPH,
MOKe OyTH HPUHHATE 3aTSXKKaMU TUIBKU 10 Of-
HOTO JIUCTA, TIPU YMOBI 110 € aJICKBaTHUM 3B'I30K
MDXK JIBOMa JIUCTamMu (ITOJIOTHAMH, JIUB. 6.3.3) Ok-
pPEMO y BEPTUKAJIBHUX KPOMKax CTIH. Y BCIX 1H-
IIMX BUMAJKAX MPHUITYCKAEThCS YacCTKOBA HEPO3-
PHUBHICTb.

(7) Komu crina oOnupaeThesi B3M0BXK 3 abo 4
KPOMOK, TO PO3PaxXyHOK MPHUKIAJIEHOTO MOMEHTY
MEdi MO’k€ BUKOHYBaTHCh TaK:

- KOJIM IUIOIIMHA PYHHYBaHHs IapajeibHa 0
IIBIB OCHOBH, TOOTO B HAIIPSIMKY fvk!, TO:

MEar = a1 Wea I° Ha OJUHUITIO TOBXUHU CTiHU

- KOJIM IUIOIIMHA PyHHYBAaHHS MEPHEHINKYIIPHA
710 IIBIB OCHOBM, TOOTO B HAIPSMKY fxk2,
TO:

MEa2 = a2 Wea P Ha OJMHMITIO BUCOTH CTiHH,

ne:

o1, 02 — KOe(IIIEHTH MOMEHTIB 3THHY 3 Bpaxy-
BaHHSM CTYMIHHIO THYYKOCTI KPOMOK CTiH, BiJ-
HOILIEHHS BUCOTHU JO JOBKHUHHU CTIH; BOHHU MO-
KyTbh OyTH OTpHMaHi 3 BIATOBIAHOT TEOpii;

[ — TOBXKHHA CTIHH;

WEi — TPOEKTHE NONEPEYHE HABAHTAKCHHS Ha
OMHMUIIIO IUIOL.

IMPUMITKA: 3naueHHst koedillieHTIB 3rUHY o 1 o2
MOXYTb OyTH oTpuMaHi 3 momatky E 1 omHo-
JIUCTOBUX CTiH 3 TOBIIUHOI MeHIe abo piBHOKO 250
MM, A€ O = UO.2,

He

L — OPTOTOHAJIbHE CIIBBiJHOIICHHS MPOEKTHUX MIill-
HOCTEH Ha 3TMH KJIAIKW: fr4)/ fra2, 1UB. 3.6.3 a00 fiar

app/ frdz, TUB. 6.3.110(4), 200 fra1/ fra2, app, IUB. 6.5.2.(9).

(8) KoeoilieHT MOMEHTY 3TMHY TpU T1IpOi30JIs-
IHHOMY MPOIIAPKY MOXKE NPUHAMATUCH SK JUIS
KPOMKHM, HaJ SKOI Ma€ Miclle TIOBHA HEPO3PHB-
HICTb, KOJIU TIPOCKTHE BEPTUKAIbHE HANPYKCHHS
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(6) In the case of cavity walls, full continuity may
be assumed even if only one leaf is continuously
bonded across a support, provided that the cavity
wall has ties in accordance with 6.3.3. The load to
be transmitted from a wall to its support may be
taken by ties to one leaf only, provided that there
is adequate connection between the two leaves
(see 6.3.3) particularly at the vertical edges of the
walls In all other cases, partial continuity may be
assumed.

(7) When the wall is supported along 3 or 4 edg-
es, the calculation of the applied moment, MEedi,
may be taken as:

— when the plane of failure is parallel to the bed
joints, 1. e. in the fx« direction:

per unit length of the wall (5.17)

(5.17)

or,

— when the plane of failure is perpendicular to
the bed joints, i. e. in the fxk2 direction:

height of the wall (5.18)

(5.18)

where:

o1 a2 are bending moment coefficients taking
account of the degree of fixity at the edges of
the walls, the height to length ratio of the walls;
they can be obtained from a suitable theory;

[ - 1s the length of the wall;

Wed - is the design lateral load per unit area.

NOTE Values of the bending coefficient a, and
a; may be obtained from Annex E for single leaf
walls with a thickness less than or equal to 250 mm,
where a; = pa;

where:

i - is the orthogonal ratio of the design flexural
strengths of the masonry,

Jfxdi/ fxdy, see 3.6.3 or fxdiapy/ fxd2s Se€ 6.3.1. (4) or
Jxdt/fxdz,app» S€€ 6.5.2.(9);

(8) The bending moment coefficient at a damp
proof course may be taken as for an edge over
which full continuity exists when the design
vertical stress on the damp proof course equals



Ha TiApOI30JIALII0 JOPIBHIOE a00 TIEPEBHIIYE
MIPOEKTHE HANPYKEHHSI PO3TATY, O0YMOBIEHOTO
MOMEHTOM, III0 BUHUKAE 3-32 PEAKIIii.

(9) Konu criHa mignupaeThcsi TIABKUA B3JAOBXK ii
HIDKHIX a00 BEpPXHIX KPOMOK, TO TPHUKJIAACHHUI
MOMEHT MO>Ke OyTH pO3paxoBaHMi 13 3BUYAMHUX
IH)KEHEPHUX MPUHIIUIIB, OCPy4H 10 yBaru JIrOOy
HEPO3PUBHICTH

(10) Ilpu momepeyHo HaBaHTaKEHIW maHesi abo
CTiHI, IO BUIBHO CTOITh, 30yIOBAaHUX 3 KJIAJKHU 13
3aCTOCYBaHHSIM pO3uuMHy Mapok M2...M20, i
CIPOEKTOBAaHMX 3TigHO 6.3, - po3MipH NOBHUHHI
00OMEXyBaTHUCh [0 PO3MIpPIB OTPUMAHUX TPU 3a-
crocyBanHi goxatky F, abu yHuKHYTH HeOaxa-
HUX MOMEHTIB, BUTIKAIOYU 3 BIJIXWJICHb, MOB3Y-
YOCTI, yCaJKu, TEMIEepaTypH Ta pO3TPICKyBaHHS.

or exceeds the design tensile stress caused by
the moment arising due to the action.

(9) When the wall is supported only along its
bottom and top edges, the applied moment may
be calculated from normal engineering princi-
ples, taking into account any continuity.

(10) In a laterally loaded panel or free standing
wall built of masonry set in mortar designations
M2 to M20, and designed in accordance with
6.3, the dimensions should be limited to those
obtained bv applying Annex F. to avoid undue
movements resulting from deflections, creep,
shrinkage, temperature effects and cracking.

(11) When irregular shapes of walls, or those
with substantial openings, are to be designed,
an analysis, using a recognized method of ob-
taining bending moments in flat plates, for ex-
ample, finite element method or yield line anal-
ogy may be used, taking into account the ani-
sotropy of masonry when appropriate.

(11) Ilpu veperynspaux opmax cTiH abo CTiH 3
3aIPOEKTOBAHUMH BaKJIMBHMH OTBOPAMHU — MOXKE
OyTH BUKOPHCTAHO aHaJi3, [0 BUKOPHCTOBYE Me-
TOJl OI[IHKHU Ui OTPUMAaHHS MOMEHTIB 3THHY B
IUIOIIMHAX, HAmpukiIajg. Meron KiHIEBOro ene-
MeHTy a0 aHaJorilo JiHIl pyiHyBaHHA, Oepydn
JI0 YBaru aHi30TPOMiI0 KJIAJIKU TaM, JIeé HeoOXin-
HO.

Po3nin 6 I'panuunmii cran Section 6 Ultimate Limit State

6.1 HeapmoBani ctinm kiaagku nig giewo (B oc- 6.1 Unreinforced masonry walls subjected
HOBHOMY) BEePTHKAJbHUX HABAHTAKeHb to mainly vertical loading

6.1.1. 3aranbHi Bitomocri

(1)P Omip cTiH KJIaJKu BEpTUKAILHOMY HaBaH-
TaXXCHHIO Ma€ 0a3yBaTHCS HA FEOMETPIil CTiHHU,
BIUIHMBI MPHUKJIAZICHOTO EKCIIEHTPUCHUTETY 1 BiIac-
THUBOCTSIX MaTepiay KIaKu.

(2) Ilpu po3paxyHKy BEpPTUKAIBLHOTO OMOPY CTiH
KJIQJIKM MOJKHA TIPHITYCTUTH, LIO:

- TUTOLIIHHI PO3Pi3H 3aJUILIAIOTHCS IUIOMINHOIO;
- CHJIa PO3TATY KJIAJKH, IEPICHANKYIISIPHA J10
TOPU30HTAJILHOTO 1IBA, CTAHOBUTH HYJIb.

6.1.2 IlepeBipka HeapMOBaHMX CTiH AKI mi-
AAK0ThCS B OCHOBHOMY /il BEepTHKAJIbHOI0 HA-
BaHTAKEHHS

6.1.2.1 3araabHi BimomMocTi

6.1.1 General

(1)P The resistance of masonry walls to vertical
loading shall be based on the geometry of the
wall, the effect of the applied eccentricities and
the material properties of the masonry.

(2) In calculating the vertical resistance of ma-
sonry walls, it may be assumed that:

— plane sections remain plane;

— the tensile strength of masonry perpendicular
to bed joints is zero.

6.1.2 Verification of unreinforced masonry
walls subjected to mainly vertical loading

6.1.2.1 General

(1)P Ilpu rpaHu4HOMY CTaHi MPOEKTHE 3HAYEHHS
BEePTUKAITBHOTO HaBAHTAKEHHS NE4, IPUKIAICHO-
ro 70 CTiHU KJIaJKH, Mae OyTH MeHie abo piBHE
MIPOEKTHOMY 3HAYCHHIO BEPTUKAIHHOTO OIOPY
CTiHU NR4, TaK 1110:

(1) P At the ultimate limit state, the design val-
ue of the vertical load applied to a masonry
wall, Neq, shall be less than or equal to the de-
sign value of the vertical resistance of the wall,
NRd, such that:
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NEi< NRa.

(2) TlpoexkTtHe 3HAYEHHS BEPTUKAIBHOTO OIOPY
Nra OI[HOJII/ICTKOBOI CTiHI/I Ha OAVHUII JOBXHWHU
TA€THCS:

Nri = Dt fa,

ne:
@ — TOKa3HUK 3MEHIICHHS 31aTHOCTI @; 3BEpXy
a60 3HM3y CTiHN YU D TIO CEPEANHI CTIHH, SIK 1€
HEOOX1JTHO, MPU BpaxyBaHHI €(peKTiB CyOTUIILHO-
CTi ab0 EKCIIEHTPUCUTETY HaBaHTAKEHHS, SKUN
oTpumyemo 3 6.1.2.2;

{ — TOBIIMHA CTIHM;

fa—TpoeKTHa KOMITpECiiHA MIITHICTh KJIQJIKH, SKa
oTpumana 3 2.4.1 ta 3.6.1.

(3) Tam, e moma nepepi3y crinu menma 3a 0.1
M%, IPOEKTHA KOMIpeciiiHa MillHICTh f7 MOBUHHA
MHOKUTHCH Ha TOKa3HUK:

(0.7 +3 4),

ne A — miola HaBaHTa)XEHOT'O TOPHU30HTAIBHOTO
nepepi3y CTiHH, BUpaXeHA B KBaJPaTHUX METPaXx.

(4) Anst myCTOTHUX CTiH KOXXHHUU JIUCT (ITOJIOTHO)
Mae OyTH TepeBipeHUil OKPeMO, BUKOPHUCTOBYIO-
9 TUIOCKY IUIONLy HABAHTAKEHOTO JIUCTA 1 Bif-
HOILIEHHSI CyOTHUJILHOCTI, OCHOBaHE Ha e()eKTHB-
Hili TOBIIMHI MYCTOTHOI CTiHH, PO3PaxOBaHIA 3a
piBHsHHAM (5.11).

(5) O6nMuboBaHa cTiHA OBUHHA OYyTH CIIPOEKTO-
BaHa TAaKUM K€ YHMHOM, K 1 OJHOJIMCTA CTiHA,
30y/0BaHa LIJIKOM 3 OiIbll cnabkux OJoKiB, Oe-
pyun 3HaueHHs K 3 Tabnmmi 3.3, BracTuBe LIS
CTiHHM 3 TIOB3JIOBXKHIM IIIBOM PO3UHUHY.

(6) IBox-nucToBa CTiHa, 00’ €JHAHA Pa30M 3TiTHO
crarti 6.5, Moxe OyTH CHpPOEKTOBaHA: K OJIHO-
JINCTA, SIKIIO OOM/BA JIMCTH MAlOTh HaBaHTa)KEH-
HS PIBHOTO 3HAUYEHHS, a00 albTEPHATUBHO - 5K
MyCTOTHA CTiHA.

(7) Konu danpii abo BuiMku (ma3zyxu) 3a Mexa-
MU TpaHUIlb JaHUX B CTATTi 8.6, TO BIUIMB Ha He-
Cydy 3HATHICTb Ma€ OpaTUCh A0 yBaru TakuM 4u-
HOM:

- BepTUKaibHiI ¢anbli abo BUIMKH MarOTh pPO3T-
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(6.1)

(2) The design value of the vertical resistance of
a single leaf wall per unit length, Nrd4, is given

by:

(6.2)

where:

@ is the capacity reduction factor, &;; at the top
or bottom of the wall, or @m, in the middle of
the wall, as appropriate, allowing for the effects
of slenderness and eccentricity of loading, ob-
tained from 6.1.2.2;

t - is the thickness of the wall;

fa - is the design compressive strength of the
masonry, obtained from 2.4.1 and 3.6.1.

(3) Where the cross-sectional area of a wall is
less than 0.1 m? the design compressive
strength of the masonry, f4, should be multiplied
by the factor:

(6.3)

where:4 is the loaded horizontal gross cross-
sectional area of the wall, expressed in square
metres.

(4) For cavity walls, each leaf should be verified
separately, using the plan area of the loaded leaf
and the slenderness ratio based upon the effective
thickness of the cavity wall, calculated according
to equation (5 1 1).

(5) A faced wall, should be designed in the same
manner as a single-leaf wall constructed entirely
of the weaker units, using the value of K, from
table 3.3. appropriate to a wall with a longitudinal
mortar joint.

(6) A double-leaf wall, tied together according to
clause 6.5 may be designed as a single-leaf wall,
if both leaves have a load of similar magnitude,
or. alternatively, as a cavity wall.

(7) When chases or recesses are outside the limits
given in clause 8.6, the effect on loadbearing ca-
pacity should be taken into account as follows:

— vertical chases or recesses should be treated



JAIaTUCh a00 K KIHEIb CTiHH, a00 aJbTepHATHUB-
HO — 3QJIMIIKOBI TOBIIMHU CTIHH MalOTh OyTH BU-
KOpPHUCTaHI B PO3paxyHKax MpH MPOEKTyBaHHI Be-
PTUKAJIBHOTO ONIOPY HABAHTAXKEHHS,

- TOpU3OHTAJIbHI a00 HaxujeHl ¢anblli MalTh
OyTH omnpaiboBaHi NEPEeBIPKOI0 MILHOCTI CTiHU
MIPU TIOTOYHOMY TOJIOKEHH1 (aibil, Oepydn 10
yBaru €KCUEHTPUCUTET HABAHTAXKEHHS.
[NPUMITKA: Sk 3aranbHe npaBUiio, 3MEHIICHHS Y
BEPTUKANBHIN Hecydill 31aTHOCTI MOXKe OYTH TPHItHS-
T€ MPONOPIIHUM 10 3MCHIIEHHS IUIOIII Mepepisy,
00yMOBJICHOTO BEPTHKAIBLHUM (anbleM abdo BHiM-
KO0, TIPH YMOBI, ITI0 3MEHIIICHHS B IUIOIII HE TIepe-
Buiye 25%.

6.1.2.2 Iloka3HMK 3MeHIIEHHS Ha CYOTWIb-
HICTh Ta eKCHEHTPUYHICTH

(1) 3HaueHHs Moka3HHKa 3MEHIIEHHS @ Ha cyO-
THJIBHICTh Ta €KCHEHTPUYHICTh MOXKE 0a3yBaTUCh
Ha MPSIMOKYTHOMY OJIOIIl HAINpYy>KCHHsI TAKHUM YH-
HOM:

(1) Haropi ab6o 3uu3y ctinu (@)

Di=1-2ei/t,

1€ e; — eKCLIEHTPUCUTET 3BepXy abo 3HHU3Y CTi-
HU, 32 00CTaBUHAMH, PO3PAaXOBaHHIA 3 BUKOPHUC-
TaHHSIM piBHSIHHA (60.5):

ei = Mia/Nia + ene + emit >0.05 t,

ne:

Miq — IpoeKTHE 3HAYCHHS MOMEHTY 3T'HHY 3Be-
pXy a0 3HU3Y CTiHH, II0 BUTIKAE 3 EKCLIEHTPH-
CUTETY HABaHTAXCHHS MEPEKPUTTS MPH OIOPi,
MpoaHati3oBaHoro 3rizuo go 5.5.1 (auB. puc.
6.1);

Nid — IPOEKTHE 3HAYEHHS BEPTUKAJILHOI'O HaBa-
HTa)KEHHS 3Bep3y a00 3HU3Y CTiHHU;

ehe — €KCLIGHTPUCUTET HAropi abo BHMU3Y CTIHH,
SKIIO 1€ Ma€ Miclle, 10 BUTIKAE 3 TOPH3OHTA-
JTHPHUX HABaHTaXXEeHb (HAIIPUKIIAT, BITPY);

einit — TIOYATKOBHI €KCIICHTPHCHUTET;

{ — TOBILMHA CTIHM.
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either as a wall end or. alternatively, the residual
thickness of the wall should be used in the calcu-
lations of the design vertical load resistance;

— horizontal or inclined chases should be treated
by verifying the strength of the wall at the chase
position, taking account of the load eccentricity.

NOTE As a general guide the reduction in vertical
loadbearing capacity may be taken to be proportional
to the reduction in cross-sectional area due to any ver-
tical chase or recess, provided that the reduction in
area does not exceed 25%.

6.1.2.2 Reduction factor for slenderness and
eccentricity

(1) The value of the reduction factor for slender-
ness and eccentricity, @, may be based on a rec-
tangular stress block as follows:

(1) At the top or bottom of the wall (®i)

(6.4)

where: ei is the eccentricity at the top or the
bottom of the wall, as appropriate, calculated
using the equation (6.5):

(6.5)

where

Mia  is the design value of the bending moment
at the top or the bottom of the wall result-
ing from the eccentricity of the floor load
at the support, analysed according to 5.5.1
(see figure 6.1);

Nia  1s the design value of the vertical load at

the top or bottom of the wall;

ene 1s the eccentricity at the top or bottom of
the wall, if any, resulting from horizontal
loads (for example, wind);

emit 1S the initial eccentricity (see 5.5.11);

t 1s the thickness of the wall.
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Pucynok 6.1. MoMeHTH 3 pO3paxyHKY €KCHIEHTPUCHTETIB

1 — M4 3HU3y IEPEKPUTTS;
2 — Mmd —TI0 CepeIvHI CTIHU;
3 - M4 — Haropi nepekpuTTA

1) M (at underside floor)
2) Mmad (at mid height of wall)
3) Moaad (at top of floor)

Figure 6.1 — Moments from calculation of eccentricities

(i1) ITo cepenuni BucoTH cTinu (Dm)

BukopucToBy0UM CIIpoIeHHS 3arajbHOrO MPHUH-
1uIly, 1aHoro B 6.1.1., moka3HUK 3MEHILIEHHS Dnm
Mo0JIM3y CepeHN BUCOTH CTIHU MOXKe OyTH BH-
3HaueHO 3 A0AaTKy G, BUKOPUCTOBYIOYH €mk, €
emk — EKCLIEHTPUCUTET MOCEPeIMHI BUCOTU CTIHH,
PO3paxoBaHMil 3 BUKOPUCTAHHSIM DPIBHSHB (6.6) 1

(6.7):

emk=emt ex>0.05t;

(i1) In the middle of the wall height (®m)

By using a simplification of the general principles
given in 6.1.1, the reduction factor within the
middle height of the wall, ®m, may be determined
from Annex G, using emk, where:

€mk

is the eccentricity at the middle height of

the wall, calculated using equations (6.6) and

(6.7):

em= Mma/ Nmd +emm £ €init;

ae:
em - EKCIICHTPUCHUTET 3-32 HABaHTAKCHb;

Mma - IpOEKTHE 3HAYEHHS HalO1IbIIOr0 MOMEH-
Ty HOCEPEIUHI BUCOTH CTiHH, IO BUTIKAE 3 MO-
MEHTIB Haropi 1 3HHW3y CTiHH (OuB. puc. 6.1),
BKIIIOYAIOUN J1I00€ HABAaHTAXKEHHS, MPUKIIAICHE
EKCIICHTPUYHO JI0 JIUIl CTiHU (HANpUKIIaJ, KOH-
comi);
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(6.6)

(6.7)

where

€m
Mmd

is the eccentricity' due to loads;

is the design value of the greatest moment
at the middle of the height of the wall re-
sulting from the moments at the top and
bottom of the wall (see figure 6.1). includ-
ing any load applied eccentrically to the
face of the wall (e g. brackets);



Nmd - IPOEKTHE 3HAYEHHS BEPTHKAIHHOTO Ha-
BaHTaXEHHsI TIOCEPE/IMHI BUCOTH CTIHH, BKJIIOYa-
104U JIt00€ HABAHTAXKEHHS, MPUKIIAICHE SKCIECHT-
PUYHO 10 JIULISA CTIHM (HANPUKIIAJ, KOHCOJII);

€hm - eKCIEHTPUCUTET MOCEPEINHI CTiHU, IO
BHTIKA€ 3 TOPU3OHTAIILHUX HaBaHTa)XeHb (HAIPH-
KIa, BITpy),

[Ipumitka: nomaBaHHS enm 3aJEKUTHh Bij CIOJY-
YCHHSI HABAHTAXXEHbB, SIKE BUKOPUCTOBYETHCS MPH

Bepuikartii.

Cinit - TOYaTKOBUH CKCIIEHTPUCHUTET (IMB.
5.5.1.1);

hes - edexkTHBHA BUCOTa, oTpuMaHa 3 5.5.1.2,

a0o0 BiAMOBiTHE OOMEKEHHS UM YMOBA IT1JICHUIICH-
HS;

tef — e(peKTHBHA TOBIIMHA CTiHW, OTpUMaHa 3
5.5.1.3;

ek - eKCIICHTPHCHTET 3-3a IOB3YYOCTi, pO3paxo-
BaHUH 3a piBHSAHHSAM (6.8):

ex = 0.002 @u her(t em)'?/ tey;

I€ Qoo - KIHIICBHA KOCMIIIEHT MOB3YYOCTI (IHB.
npuMiTKy mif 3.7.4(2)).

(2) Ans cTiH, 110 MalOTh CIiBBIIHOIICHHS CYOTH-
JBHOCTI (KPUXKOCTI) Ac a00 MeHIle, ex MOXe I0-
PIBHIOBATH HYJIIO.

[MPUMITKA: 3nadueHas A, ke BUKOPHUCTOBYETHCS B
MEeBHIN KpaiHi, MoXkHa 3HaiiTu B HarioHanpHOMY J10-
JaTKy; peKoMeHa0BaHe 3HaueHHs A, = 15. Kpaina mo-
K€ BCTAHOBHUTHU PI3HHIIO I PI3HUX THUIIB KIaJIKH
IIOJI0 HAI[IOHAJILHOTO BHOOpPY, 3pOOJCHOrO Ui KiH-
1IEBOr0 Koe(illieHTa MOB3y4OCTi.

6.1.3 Crtinn, mo miaxanTbesi 30cepeaKeHOMY
HABAHTAKEHHAM

(1)P IIpoekTHe 3HA4YECHHSI KOHIIEHTPOBAHOTO BEP-
TUKAIILHOTO HABAHTAXKEHHS NEdc, TPUKIATCHE 10
KaMm’siHO1 CTiHHM, Ma€e OyTH MEHIIe HDXK a00 piBHE
MIPOEKTHOMY 3HAYECHHIO OMOPY CTiHU HAa BEPTHUKA-
JIbHE KOHIICHTPOBAaHE HABAHTAXKEHHS NRde, TOOTO:

NEdc < NRde.
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Nmd is the design value of the vertical load at the
middle height of the wall, including any
load applied eccentrically to the face of the
wall (e. g. brackets);

enm 1S the eccentricity at mid-height resulting
from horizontal loads (for example, wind);

NOTE The inclusion of depends on the load combina-
tion being used for the verification; its sign relative to
that of .  Md /Nmd should be taken into account.

emit 18 the initial eccentricity (see 5.5.1.1);

het is the effective height, obtained from
5.5.1.2 or the appropriate restraint or stiff-
ening condition;

fef is the effective thickness of the wall, ob-

tained from 5.5.1.3;
ek is the eccentricity due to creep, calculated
from the equation (6.8):

(6.8)

@, is the final creep coefficient (see note under
3.7.4(2))

(2) For walls having a slenderness ratio of Ac or
less, the creep eccentricity, ex may be taken as
ZEro.

NOTE The value of A. to be used in a country may be
found in its National Annex, the recommended value
of A is 15. The country can make a distinction for dif-
ferent types of masonry related to the national choices
made on the final creep coefficient.

6.1.3 Walls subjected to concentrated loads

(1) P The design value of a concentrated vertical
load, Nede, applied to a masonry wall, shall be less
than or equal to the design value of the vertical
concentrated load resistance of the wall, NRrde,
such that

(6.9)



(2) Konu crina, moOynoBaHa 3 KaM sSiHUX OJIOKiB
1-1 rpynu, po3pobJiieHa 3riIHO 0 po3/iIy 8 1 He €
000JIOHKOBOIO HAIUIACTOBAHOIO CTIHOIO, MiAgaHi
Ii1 KOHIICHTPOBAHOT'O HABAHTAXEHHS, TO MPOCKT-
HE 3HAYCHHS ONOpPY CTIHW Ha BEPTUKAIbHE HaBa-
HT2KEHHSI BU3HAYAETHCS TaK:

Nrdc = f Ab fd,

B =(1+0.3 ai/he)(1.5 -1.1 Ay /Ay

1 He Moxke OyTu MeHme Hix 1.0, Hi GinblIe HIX:

1.25+-4 a6o 1.5, qUBISYKCE, IO MEHIITE,
h

c

ne:
[ — TOKa3HUK 301IBIICHHS NI KOHIICHTPOBAHUX
HaBaHTAXXEHD,

a; — BIACTaHB Bif KIHIM CTIHH OO HaHOIMKYOL
rpaHi HaBaHTaXXeHO1 obuacTi (auB. puc. 6.2);

he — BUCOTa CTIHM Ha PiBHI HABaHTAXXEHHS;

Ap — HaBaHTaXKEeHa IUIOILA;

Aef— epexkTUBHA TUIOINIA OTIOPH, TOOTO lefin * 1,

lefin — e(eKTUBHA IOBXKHMHA OIOPH, 5IKa BU3HAYEHA
MOCepeIuHi BUCOTH CTiHM ab0 MPOCTIHKY (IHB.
puc. 6.2);

{ - TOBIIWHA CTiHHW, OEPYYH 10 YBaru TIIHOUHY
HiII B IIBaX, OIJbIIE 32 5 MM;

Ab /Ao — He O6epetbes Oinbie Hik 0.45.

ITPUMITKA: 3HaueHHS 111 MOKAa3HHUKA 30LIbIIEHHS
1t S nani rpadikom B gogatky H.

(3) Ansa crin 3 xameHiB (6sokiB) rpyn 2,3,4 Ta
CTiH 3 3alIOBHEHHSIM TOPU30HTAJIBHUX MIBIB MO-
JIOCOI0 3 Kparo HEeOOXiJHO BUKOHATH MEPEBIPKY.
Hanpysxennst B kianui OesmocepenHbo Mija oro-
pPOI0  BiJl 30CEpPEIKEHOT0 (JIOKAJIIbHOT0) HAaBaHTa-
KCHHSI HE TOBUHHI MEPEBUIIYBAaTH PO3PaXyHKO-
BUI OIip CTUCKY KaM’sIHOI KJIaJKHu fq (IpU BUKO-
pucrtanHi f=1.0).

(4) ExCieHTpUCUTET NPUKIAJaHHS 30CEPEHKEHO-
ro (JIOKQJIbHOTO) HaBaHTAXCHHS, BIIMIpEHUH Bij
oci, 10 MPOXOAUTH Yepe3 LEHTP TSKIHHS CTIHU
HE TIOBUHEH TNEpEeBUINYBaTH t/4 (IWUB. PUCYHOK
6.2).
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(2) When a wall, built with Group 1 masonry
units and detailed in accordance with section &,
other than a shell bedded wall, is subjected to a
concentrated load, the design value of the vertical
load resistance of the wall is given by:

(6.10)
(6.11)

which should not be less than 1.0 nor taken to be
greater than:

125+-%_ or 1.5 whichever is the lesser
2h

c

where:

S is an enhancement factor for concentrated
loads;

a1 1is the distance from the end of the wall to the
nearer edge of the loaded area (see figure 6.2);

he  1is the height of the wall to the level of the
load;
Av  1s the loaded area;

Aer 1s the effective area of bearing, i. €. lefm*?;

lefm 1s the effective length of the bearing as de-
termined at the mid height of the wall or pier (see
figure 6.2);

¢t is the thickness of the walk taking into account
the depth of recesses in joints greater than 5 mm;

4,

is not to be taken greater as 0,45.
o

NOTE  Values for the enhancement factor for 5 are
shown in graphical form in Annex H.

(3) For walls built with Groups 2. 3 and Group 4
masonry units and when shell bedding is used, it
should be verified that, locally under the bearing
of a concentrated load, the design compressive
stress does not exceed the design compressive
strength of masonry fa (i.e. f is taken to be 1.0).

(4) The eccentricity of the load from the centre
line of the wall should not be greater than #/4 (see
figure 6.2).



(5) Y Bcix BUmagkax IijJ oropamu B Iepepizax Ha
MOJIOBUHI BUCOTH CTIHM TOBHHHI BHUKOHYBATHUCA
BuMord 6.1.2.1. JlaHi BUMOTH PO3MOBCIOKYIOTh-
Csl TAaKO’X Ha BUMAIKHU IEKIIbKOX OJHOYACHO Ii-
IOYMX BEPTUKAIbHUX HABAaHTAXCHHAX, L0 Ha-
KJIaJal0ThCsl, Ta OCOOJIMBO Yy BUIAJKY, KOJIU Ha-
BAaHT&KEHHS HA YaCTHHY IOBEPXHI BiJTHOCHO
YIIUTBHEHI, B PE3yJIbTAaTI 4OT0 BiJI0OYBa€ThCS B3a-
€MHE HaKJIQJAaHHS TUIOLIMHM PO3IOJIIICHHS HaBa-
HTa)XEHHS B Iepepi3i Ha MOJOBUHI BUCOTH CTIHH.
(6) JlokanpHi HaBaHTAXKEHHS HA YaCTHUHY IOBEp-
XHI TIOBUHHI TIepenaBaTHCs Ha KaMmeHi (OJIO0KH)
rpynu 1 abo apyruil cyniibHUM OJIOK TaKUM YH-
HOM, 1100 JTOBXMHA KameHs (0JI0Ka) TOpiBHIOBA-
Ja HEOOXITHIM IMPHUHI ONOPH IUTIOC BUCTYIH 3
000X cTOpiH. BUCTYIT YyTBOPIOETHCS TIPH PO3MOIi-
i THCKY miJ kKyToM 60° 10 HMXKHBOI MOBEpPXHI
cyuuipbHOTO Matepiany. Ilpu kiHIeBii omopi BH-
CTyIl HeoOXiJIHE MaTH TUIbKU 3 OJHI€T CTOPOHH.
(7) Sxmo 30cepemxene (JoKanbHE) HABAaHTAKCH-
HS TIEPEAEThCs Ha KIAAKy 4epe3 JOCTaTHBO KO-
PCTKy Oanky, [0 PO3MOIUISIE HAaBAHTAXKCHHS
(omopHy MOAYIIKY) 3 IIMPHUHOIO SIKA JTOPIBHIOE t
CTiHM, BUCOTOO He MeHII 200 MM Ta JOBXXKHUHOIO
OUIBII TPHOXKPATHOTO 3HAYEHHS LIMPUHU OIMOP-
HOI TUTOIIAJIKH ITiJT HABaHTAXXEHHSM, TO PO3paxy-
HKOBE CTHCKAaO4e Hampy>KeHHS B KJIAAII MiJ Mo-
TYUIKOIO BiJl JIOKQJIHOTO HAaBAaHTAXXEHHS HE TIO-
BHUHHO MEPEBUIIYBaTH 3Ha4eHHS 1,5 fd..

(5) In all cases, the requirements of 6.1.2.1 should
be met at the middle height of the wall below the
bearings, including the effects of any other super-
imposed vertical loading, particularly for the case
where concentrated loads are sufficiently close
together for their effective lengths to overlap.

(6) The concentrated load should bear on a Group
1 unit or other solid material of length equal to
the required bearing length plus a length on each
side of the bearing based on a 60° spread of load
to the base of the solid material; for an end bear-
ing the additional length is required on one side
only.

(7) Where the concentrated load is applied
through a spreader beam of adequate stiffness and
of width equal the thickness of the wall, height
greater than 200 mm and length greater than three
times the bearing length of the load, the design
value of the compressive stress beneath the con-
centrated load should not exceed 1,5 fa.
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Pucynok 6.2 — Ctinm, 110 Niggal0ThC KOHIEHTPOBAHOMY HABAHTAKEHHIO
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1) plan

2) section

Figure 6.2 — Walls subjected to concentrated load
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6.2 CtiHu 3 HeapMOBAaHOI KJAJAKH, 0 Miaaa-
HThCSl HABAHTAKEHHI0 Ha 3pi3 (3CyB)

(1)P B rpannyHOMY CTaHI MPOCKTHE 3HAYCHHS
3CYBalOUOT0 HABAHTAKEHHS, PUKIIAJICHE J0 CTi-
HU 3 KaM’STHOT KJIaJKu VEd, TOBUHHO OYTH MEHIIIE
a00 TOpiBHIOBATH MMPOEKTHOMY 3HAYEHHIO OTIOPY
10 3CyBY VRd CTIHM, TaK I100:

VEd< Vrd

(2) IlpoexTHe 3HaUEHHA ONOPY A0 3CYyBY Npea-
CTaBJICHO HMXKYE:

VRd:detlc

Ie
fvd — IPOEKTHE 3HAYEHHS MIIIHOCTI Ha 3CYB
Kam’siHO1 KiaJiku, oTpuMane 3 2.4.1 ta 3.6.2 Ta
0a3yeThCs HA CEpEeIHIN BETMYMHI BEPTUKATBHIX
TUCKIB HaJl CTUCHYTOIO YAaCTHUHOIO CTiHH, 11O 3a-
Oe3nedye orip 10 3CYBY;

t - TOBIIMHA CTiHH, IO OMHPAETHCS 3CYBY;

lc - MOBXKMHA CTUCHYTOT YaCTHUHH CTiHHU, HE Bpa-
XOBYIOUH 1HIIII YACTHHU CTiHU, 10 MPAIIOIOTh Ha
PO3TSATHCHHS.

(3) JloBkHHY CTHCHYTOi YaCTHHH CTiHU lc CITiJT
PO3paxoByBaTH, AOMYCKAIOYH JIHIHHUN PO3MO/ILIT
CTHCKAIOUOT0 3yCHIUISI Ta BPaXOBYIOUH OyAb-5IKi
OTBOPH, BUIMKH Ta KaHaBKH. [Ipu po3paxyHKy
TUTOIII OTIOPY CTiHH, IO MPOTHUIIE 3CYBY, HE CIIiJ
BUKOPHUCTOBYBATHU Oyb-SK1 YaCTUHU CTiHHU, 1110
iAIAI0THCS] BEPTHKAILHUM TUCKAM TIPH PO3TST-
HEHHI.

(4) P 3’exnanns CTiH, 0 TPOTHIIIOTH 3CYBY, Ta
(baHIiB CTiH, IO iX MEPETUHAIOTD, CJIiJI KOHTPO-
JIFOBATH 3JIaTHICTh MPOTUIISITH BEPTUKATIHHOMY
3CyBY.

(5) CtucHyTy YaCTHUHY CTiHU IO 11 JJOBXKUHI CIIi]
KOHTPOJIIOBAaTH Ha 3[IaTHICTh NPOTUCTOSTH BEp-
TUKaJIBHOMY HaBaHTA)XEHHIO, PUKIIAJICHOMY 10
Ii€1 YaCTHHU CTIHM Ta KOHTPOIIOBATH BILIUB Be-
PTHKAIFHOTO HABAHTA)KEHHS 3CYBY.

6.3 CTinu 3 HeapMOBaHOI KaM’SIHOI KJIA/IKH,
10 MiIAI0THCS NMONePeYHOMY HABAHTA-
JKEHHIO

6.3.1 3araanHi BizomocTi

(1) P B rpannyHOMY CTaHI IPOCKTHE 3HAYCHHS

MOMEHTY, PUKJIAJCHOTO 10 CTIHH 3 KaM’ sIHO{
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6.2 Unreinforced masonry walls subjected to
shear loading

(1) P At the ultimate limit state the design value
of the shear load applied to the masonry wall, VEd,
shall be less than or equal to the design value of
the shear resistance of the wall, V'rd. such that:

(6.12)

(2) The design value of the shear resistance is
given by:

(6.13)

where:
Sfud is the design value of the shear strength of
masonry, obtained from 2.4.1 and 3.6.2,
based on the average of the vertical stresses
over the compressed part of the wall that is
providing the shear resistance;
t is the thickness of the wall resisting the
shear;
fe is the length of the compressed part of the
wall, ignoring any part of the wall that is in-
tension.
(3) The length of the compressed part of the wall,
le, should be calculated assuming a linear stress
distribution of the compressive stresses, and tak-
ing into account any openings, chases or recesses;
any portion of the wall subjected to vertical ten-
sile stresses should not be used in calculating the
area of the wall to resist shear.

(4) P The connections between shear walls and
flanges of intersecting walls shall be verified for
vertical shear.

(5) The length of the compressed part of the wall
should be verified for the vertical loading applied
to it and the vertical load effect of the shear loads.

6.3 Unreinforced masonry walls subjected to
lateral loading

6.3.1 General
(1) P At the ultimate limit state, the design value
of the moment applied to the masonry wall, Meq



KJaaKku Med (1uB.5.5.5) NOBUHHO OyTH MEHIIUM
a00 TOpIBHIOBATH MTPOEKTHOMY 3HAYCHHIO MOMeE-
HTY ONOpPY CTIHU MRd, TaK 11100:

MEd< MRd

(2) Ilpu mpoekTyBaHHI CJIiJT TAKOXK BPaXxOBYBaTH
OpPTOTOHAJILHE CIIBBITHOIIECHHS MIITHOCTI
KaM’SHO1 KJIaJKH L.

(3) IIpoexTHe 3HaYEHHS TONIEPEYHOIO MOMEHTY
OTOpy KaM’sTHO1 CTIHU MRd Ha OJJUHUITIO BUCOTH
a00 TOBKMHHU MO>KHA 300pa3UTH HACTYITHUM YH-
HOM:

Mra= fxdZ

e

fxd TPOEKTHA MIITHICT Ha 3THH, 110 BIJIOBiIa€e
IUIOUIMHI BUTUHY, OTpuMaHa 3 3.6.3, 6.3.1(4) abo
6.6.2(9)

Z TnpyXHHUI MOMEHT OTIOpY Iepepi3y BHCOTH
a00 TOBXXMHH OJIOKY CTiHH

(4) SIk1Io € BepTUKAIbHE HABAHTAXKCHHS, TO
CUPHUATINBUHN BIUTMB BEPTUKATBLHOTO TUCKY CJIiJ|
BPaxOBYBaTH HACTYITHUM YHHOM:

(1) 3a TOMIOMOTO¥0 BUAMMOI MIITHOCTI Ha 3THH
fxdl,app, B35TO1 3 piBHAHHA (6.16), OpTOrOHaNBHE
CIIBBIIHOIIICHHS, 3aCTOCOBYBaHe y (2), 3MiHIO-
€TBCS 1 BUTIISIIAE TAK:

fxdl,app: fxdl +0d

ae

fxdi - IPOEKTHA MILHICTb KJIaKU Ha 3THH, 1€
IUIOIIMHA PYHHYBaHHS € NapajelbHOI0 J0 IBa
OCHOBH, 11B.3.6.3;

Od - TIPOEKTHE KOMITPECIHE HAIIPYKESHHS Ha
CTiHy, 10 He nepeBaxae 0,2 fd

abo

(i1) 3a 1OTIOMOTOI0 PO3paxXyHKy OMOPY CTiHHU,
BUKOPUCTOBYIOUX opmydy (6.2), B sikiit O 3a-
MiHeHO Ha Df, BpaXOBYIOUHU MILHICTh HA 3THH
fxdl .

ITPUMITKA. 115 YacTuHa He po3IIisiiae METO PO-
3paxyHKy (n3 BUKOPUCTAHHSIM MIIIHOCTI Ha 3THH.

(5) Amnanizyroud MOMEHT OMOpPY NMEPETUHY Bi-
KOHHOTO MPOCTIHKY Y CTiHi, JOBXXHHA BiJ|
¢daHLsg 10 MOBEPXHI MPOCTIHKY MOBUHHA
CKJIaJIaTH MEHIIIE:

- h/10 ans cTiH, po3MilIEHUX BEPTUKAIBHO
MK KpITUICHHSIMH;
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(see 5.5.5), shall be less than or equal to the de-
sign value of the moment of resistance of the
wall, Mrd, such that:

(6.14)

(2) The orthogonal strength ratio, /1, of the mason-
ry should be taken into account in the design.

(3) The design value of the lateral moment of re-
sistance of a masonry wall, Mrd, per unit height
or length, is given by:

(6.15)

where

Jxd is the design flexural strength appropriate
to the plane of bending, obtained from 3.6.3, 6 3
1(4) or 6.6.2 (9);

Z is the elastic section modulus of unit height or
length of the wall.

(4) When a vertical load is present, the favourable

effect of the vertical stress may be taken into ac-

count either by:

(1) using the apparent flexural strength.fxd1app, giv-

en by equation (6.16). the orthogonal ratio used in

(2) above being modified accordingly.

(6.16)

where:

Jxdl is the design flexural strength of masonry
with the plane of failure parallel to the bed joints,
see 3.6.3;

ad is the design compressive stress on the
wall, not taken to be greater than 0,2 fa.

or

(i1) by calculating the resistance of the wall using
formula (6.2) in which @ is replaced by taking
into account the flexural strength, fxdi.

NOTE This Part does not include a method of calcu-
lating @1 including flexural strength.

(5) In assessing the section modulus of a pier in a
wall, the outstanding length of flange from the
face of the pier should be taken as the lesser of:

— h/10 for walls spanning vertically between re-
straints;



- h/5 s cTiH Ha KOHCOJIBHIN OCHOBI.

- MIOJIOBUHA BIJICTAaH1 MK MIJISICTPaMHU;
ne
h — e giiicHa BHCOTA CTIHU.

(6) B mycToTHi# CTiHI TPOEKTHE MOMEepeYHE Ha-
BaHTa)XCHHsI HA OJIMHUIIIO TIoI WEd MOJKHA
MOAUTMTH MK IBOMA MTOJIOTHAMU TIPH YMOBI, 110
aHkepu a0o 1HII 3’€HYyBaul NOJIOTEH 3/1aTHI I1e-
penaBaTy BIUTUB JI1H, SIK1 BATPUMYE ITyCTOTHA
ctiHa. lle HaBaHTa)keHHS MOKHA PO3MOALITUTH
MDK JJBOMA MOJIOTHAMHU 200 MPOTOPIIHHO iX MiIl-
HOCTI (TOOTO BUKOPUCTOBYIOUU WRd ) a0 mIporio-
PIIAHO JKOPCTKOCTI. SIKIIIO GepeThCst )KOPCT-
KIiCTh, TO Y KO’)KHOMY TIOJIOTHI CJIiJl BASHAYUTH
yacTKy WEd.

(7) Slxmo criHa cTae MEHII MIITHOIO Yepe3 HasB-
HICTh KaHABOK Ta 3arfUONH, KUTbKICTh IKUX TIe-
peBakae IOMyCTUMI 3HaYEHHs 31 CTarTTi 8.6, 1€
CJIiJl BpaXOBYBATH MPU BU3HAYEHHI MIIIHOCTI CTiH,
3Ba)KAIOYM Ha 3MEHIICHHS TOBIIMHU CTiHHU Y Ka-
HaBKax Ta 3arjiuOnHax.

6.3.2 YTBOpeHHS apOK MiXK OopamMu

(1)P B rpann4HOMY CTaHi BIUIMB BiJ] IPOEKTHOTO
MOTIEPEYHOT0 HaBAaHTAKEHHS, CIIPHYMHEHHH Ji€10
3BOJIy B CTiHIi, TOBHHEH OyTH MEHIIIMM a00 Jopi-
BHIOBAaTH MPOEKTHOMY OINOPY HaBaHTAKEHHS IIiJT
TI€10 3BOY, a MPOEKTHA MILIHICTh OTOP ISl 3BO-
Iy TIOBUHHA OyTH OUIBILIOI0 32 BIUIMB BiJl IPOEK-
THOTO TIOTIEPEYHOTO HABAHTAYKCHHSI.

(2) Criny 3 kam’sHOT KJIQIKH, TOOYJOBaHY KOpPC-
TKO M1k OMOpaMH, siKi, B CBOIO Uepry, 3/aTHi BU-
TPUMYBATH PO3IIiP apKH, MOKHA MIPOCKTYBATH,
JOMYCKaro4uy Te, 10 TOPU30HTAIbHA a00 BEPTH-
KaJIbHA apKa YTBOPIOETHCS B MEXKaX TOBIIUHU
CTIHH.

(3) i po3paxyHKy MPOEKTY MOXKHA BUKOPUCTO-
BYBAaTH TPHOXOTIOPHY apKy, KOJIHM TUCK PO3IOPY
apKH Ha OTIOPH Ta IIEHTPAIbHUN CTPH-
KCHb/IapHIp JOPIBHIOE TOBIIMHI CTiHH, TOMHO-
xeHiit Ha 0,1, sik mokazaHo Ha puc.6.3. fkio 6i-
JIs1 JTiHIT pO3MOpPY apKy HasiBHI KAHABKH Ta 3arJId-
OWHMU, TO CJIiJI BpaXOBYBaTH IXHI1{ BIUIMB HA Mill-
HICTB KaM’THOT KJIaJIKH.
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— h/5 for cantilever walls;

— half the clear distance between piers;
where:
h is the clear height of the wall.

(6) In a cavity wall, the design lateral load per
unit area, Wed, may be apportioned between the
two leaves provided that the wall ties, or other
connectors between the leaves, are capable of
transmitting the actions to which the cavity wall
is subjected. The apportionment between the two
leaves may be in proportion either to their
strength (i. e. using MRrqd), or the stiffness of each
leaf. When using the stiffness, each leaf should
then be verified for its proportion of MEka.

(7) If a wall is weakened b\ chases or recesses
outside the limits given in clause 8.6, this weak-
ening should be taken into account when deter-
mining the load bearing capacity by using the re-
duced thickness of the wall at the chase or recess
position.

6.3.2 Walls arching between supports

(1) P At the ultimate limit state, the design lateral
load effect due to arch action in a wall shall be
less than or equal to the design load resistance
under an arch action and the design strength of
the supports for the arch shall be greater than the
effect of the design lateral load.

(2) A masonry wall built solidly between supports
capable of resisting an arch thrust may be de-
signed assuming that a horizontal or vertical arch
develops within the thickness of the wall.

(3) Analysis may be based on a three-pin arch,
when the bearing of the arch trust at the supports
and at the central hinge should be assumed as 0.1
times the thickness of the wall, as indicated on
figure 6.3. If chases or recesses occur near the
thrust-lines of the arch, their effect on the strength
of the masonry should be taken into account.
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Pucynok 6.3 Apka, o npuiiMae cTiliKi nonepeyHi HABaAaHTaKeHHA (CXeMAaTHYHHM A BUTJISIT)

Figure 6.3 — Arch assumed for resisting lateral loads (diagrammatic)

(4) Po3mip apku ciij OLiHIOBAaTH, MAIOYH 3HA-
YCHHS NPUKJIAJICHOTO TIONIEPEYHOr0 HABAHTAKCH-
HsI, MIITHOCTI KaM’sTHOT KJIAJIKH Ha CTHUCK, e(heKTH-
BHOCTI 3’€THAHHS CTIHU Ta OMOPH, IO MPOTHIIE
pO3MOpY, a TAKOK 3MEHIIICHHSI CTIHHU, B 3aJICKHO-
CT1 BiJI IPY>KHOCTI Ta yacy. Po3mip apku 3abe3mne-
9Y€ThCSl BEPTHUKAIBHUM HABAHTA)KCHHSIM.

(5) Iipiiom apku r HaBeAeHO Yy piBHSAHHI (6.17):

I:O,gt-da

ae
I — TOBIIMHA CTIHU 3 YPaxXyBaHHSM i1 3MEHIICHHS
4yepes3 3all0BHEHHS BIIYCTOIIOBKY ;

da - medopmariist apku i A€ TPOSKTHOTO O~
MEPEYHOr0 HABAHTAXXEHHS; MOYKHA BBAXKATH PiB-
HuM 0 UL CTIH 3 BIAHOIIEHHIM JOBXHWHU TO TO-
BIWHU 25 Ta MEHIIIE.

(6) MakcumalbHHUI MPOEKTHHUI PO3ITIp apKyd Ha
OJIMHUITIO JOBKUHU CTiHH Nad MOKHA OTPUMATH 3
piBHsHHS (6.18):

t
Nad=1,5fd—
/ 10

e rmornepeyHa aedopmariisi HeBeJIMKa, TIPOSKTHY
MOTIEPEYHY MIIHICTh MOYKHA TIPEJICTABUTH TaK:

2
qlatd=fd (ZLJ
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(4) The arch thrust should be assessed from
knowledge of the applied lateral load, the strength
of the masonry in compression, the effectiveness
of the junction between the wall and the support
resisting the thrust and the elastic and time de-
pendent shortening of the wall. The arch thrust
may be provided by a vertical load.

(5) The arch rise, r, is given by equation (6.17):

(6.17)

where:

¢t is the thickness of the wall, taking into account
the reduction in thickness resulting from re-
cessed joints;

da 1s the deflection of the arch under the design
lateral load; it may be taken to be zero for
walls having a length to thickness ratio of 25
or less.

(6) The maximum design arch thrust per unit

length of wall, Nad, may be obtained from equa-

tion (6.18):

(6.18)

and where the lateral deflection is small, the de-
sign lateral strength is given by:

(6.19)
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Nad — IPOSKTHHIA PO3IIP apKH;

qlat,d — IPOEKTHA MONEpEeYHa MIIHICTh Ha OJIUHU-
IO IUIOII CTIHU;

t — TOBII[MHA CTIHH;

fd - IpoeKTHA MIIHICTh KaM’sTHOT KIIaJKU Ha
CTHCK y HallpsSIMKY pO3MOPY apKH, OTPHMaHE Y
cr.3.6.1;

la — mOBXMHA a00 BUCOTA CTIHU M1 OIIOpaMH,
3IaTHUMU BUTPUMYBATH PO3Iip apKH,

MIPH YMOBI,
- OyIb-SIKHMH T11poi30smsiis abo 1HIIU mpora-
POK 3 HU3BKHM OIIOPOM JI0 TEPTsI, PO3TAIOBAHHIA
B CTiHi, MOXe€ NepeJaBaTy BiJMOBIIHI TOPH30H-
TaJbHI CHIIN;
- IPOEKTHE 3HaYeHHS THCKY MiJ Ji€10 BEepTHUKA-
JBHOTO HaBaHTAXKEHHS He MeHme, Hix 0,1 H/Mm?;
- THYUYKICTb He nepeBuurye 20.

6.3.3 Ctinn, 1m0 mixgawThHCcs BITPOBOMY HaBa-
HTAKEHHIO

(1) Crinm, oo migaamThCs BITPOBOMY HaBaHTa-
’KEHHIO, CJIi/I IPOEKTYBATH 32 BiIMOBITHUMH
crartamu 5.5.5,6.3.1, 6.3.2.

6.3.4 Crtinn, mo NigIaTHCH NONMEPEYHOMY
HABAHTAKEHHIO Yepe3 IPYHT Ta BOAY

(1) CriHn, 10 OPOTUCTOSTH MONEPEYHOMY THUCKY
TpyHTY 3/0€3 BEepTUKaJIbHOTO HABAHTAXECHHS, CIIi]T
MPOEKTYBaTH 3a BIANOBIAHUMHU CTaTTsIMH 5.5.5,
6.1.2,6.3.1 Ta6.3.2.

[MPUMITKA1. MinHicTh KaM’sTHOT KJIQJKH HA 3THH fxki
HE CITiJi BUKOPUCTOBYBATH y MPOEKTYBaHHI CTiH, IO
HPOTHUCTOSATH NOMEPEUYHOMY THCKY TIPYHTY.
[MPUMITKA 2. Cuopormiennii METOA AJisi TPOCKTYBaH-
HsI CTiH (YHIAMEHTY IO MPOTUCTOSATH MOMEPEUHOMY
TUCKY TpPyHTY HaBelieHo y EN 1996-3.

6.3.5 Crinn, mo NiAJAITHCA NONEPeYHOMY
HABAHTAKEHHIO Y BHIAJKOBHX
CUTyalisiX

(1) Criam, 1m0 MPOTUCTOSTH BUTIAIKOBOMY TOPH-
30HTAJILHOMY HaBaHTAXXECHHIO, 1110 BiIPI3HAETHCS
B1JI HABaHTA)KCHHS, SIKE € PE3yJIbTATOM CEHCMIU-
HUX Aii (Hampukiaa, BUOYX rasy), CiuiJl IpOeK-
TyBatu 3rigHo 5.5.5,6.1.2,6.3.1 T2 6.3.2.

6.4 CTiHu HeapMOBaHOI KaM’SIHOI KJIAIKHU, 10
MiIJIATHCI KOMOIHOBAHOMY BepPTHKAJBLHOMY
Ta 00KOBOMY HABAHTAKEHHIO

6.4.1 3araabHi BinomocTi

(D)IIpoexTyBaHHA CTIHM HEApPMOBAHOI Kam’sTHOI
KJIAJKH, IO IMiIJaI0ThCS KOMOIHOBAHOMY
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where:

Naa  1s the design arch trust;
qatd  1s the design lateral strength per unit area
of wall;

¢ is the thickness of the wall:
fa is the design compressive strength of the ma-
sonry in the direction of the arch thrust, obtained
from clause 3.6.1;
la 1s the length or the height of the wall between
supports capable of resisting the arch thrust
provided that:
— any damp proof course or other plane of low
frictional resistance in the wall can transmit the
relevant horizontal forces;
— the design value of the stress due to vertical
load is not less than 0,1 N/mm?;

— the slenderness ratio does not exceed 20.
6.3.3 Walls subjected to wind loading

(1) Walls subjected to wind loading should be
designed using 5.5.5, 6.3.1 and 6.3.2, as relevant.

6.3.4 Walls subjected to lateral loading from
earth and water

(1) Walls subject to lateral earth pressure with/or
without vertical loads, should be designed using 5
5.5,6.1.2,6.3.1 and 6.3.2, as relevant.

NOTE 1 The flexural strength of masonry fi
should not be used in the design of walls subjected to
lateral earth pressure.

NOTE 2 A simplified method for designing base-
ment walls subjected to lateral earth pressure is given
in EN 1996-3

6.3.5 Walls subjected to lateral loading from
accidental situations

(1) Wails subjected to horizontal accidental loads,
other than those resulting from seismic actions
(for example, gas explosions), may be designed in
accordance with 5.5.5, 6.1.2, 6.3.1, and 6.3.2, as
relevant.

6.4 Unreinforced masonry walls subjected to
combined vertical and lateral loading

6.4.1 General
(1) Unreinforced masonry walls that are subjected
to both vertical and lateral loading may be veri-



BEPTUKAJIBHOMY Ta OOKOBOMY HaBaHTaXEHHIO,
CJIiJ] BAKOHYBATH 110 OJJTHOMY 3 METO/IiB, HaBeIe-
HUX Yy 6.4.2,6.4.3,6.4.4.

6.4.2 Metopn 3 Bukopuctanusim @ ¢axkropa

(1) BUKOPUCTOBYIOYHM BIAMOBITHI 3HAYCHHS
eKCIICHTPHCUTETY Yepe3 BIUIMB TOPH30HTATLHUX
CWJI €hi Ta €hm , 100yTHX 3 6.1.2.2(1) (i) abo (ii),
MOXHa OOYMCITUTH TOKA3HUK THYYKOCTI D, AKui
BpaxoBy€ KOMOIHOBaHE BEPTUKAJIbHE Ta TOPU30H-
TaJbHE HaBaHTaXEHHS. /I IbOTO CITiJi BUKOpHC-
TOBYBaTH piBHAHHSA (6.5), (6.7) Ta (6.2).

6.4.3 Meroa 3 BUKOPUCTAHHAM MIIlHOCTI Ha
BHJAMMUMN 3rUH

(1) Jlms mpoBeneHHs HEOOXIMHOTO KOHTPOJIIO,
crarrero 6.3.1 mepenbaueHo MiABUILEHHS MPOEK-
THOT MIIHOCTI KaM’sSHO1 KJIQJAKU Ha 3THHfxkl HA
MOCTIHE BEpTHKAIbHE HABAHTAXKEHHSI, 110 B CyMi
CKJIaJIa€ MIIHICTh Ha BUIUMHUM 3THH, fxdl, app.

6.4.4 Merox 3 BUKOPHCTAHHAM €KBiBAJIEHT-
HMX Koe(ilieHTiB BUTHHY

(1) Jms Toro, mob oTpuMaTH pO3paxyHOK KOM-
OIHOBAHOTO BEPTUKAILHOTO Ta TOPU3OHTAIHLHOTO
HABAaHTA)XCHHS €KBIBaJCHTHI MOMEHTH 3TUHY
MOJKHa OTpUMaTH 3 KoM0OiHatii 6.4.2 ta 6.4.3.
[NPUMITKA. Jomarok | HaBOAUTH METO 3MiHHOTO
KoeillieHTy BUTHHY 0, OITUCAHOTO Yy 5.5.5, myist Bep-
THKAJIBHOTO Ta TOPH30HTAIBHOTO HABAHTAXKECHHSL.

6.5 AHkepu
(1) P 151 po3paxyHKy CTpYKTYpPHOI'O OIIOPY aH-
KEpiB CJIiJl BpaXOBYBAaTH HACTYITHI aCTICKTH:

- mudepeHIIHHUN pyX MIXK 3’ € THAHUMU
eJIEMEHTaMU KOHCTPYKIIii, 3a3BHuail 00-
JUIBOBaHA CTiHA Ta OTIOPHE MOJOTHO,
HAMPHKIIA]] Yepe3 Tepernas TeMiepaTyp,
3MIHHU BOJIOTOCTI Ta AIFOUUX CHII;

- TOpH3OHTaJIbHA [Iisl BITPY;

- Jis CWJIM BHACJIJIOK B3a€MOJI1 TIOJIOTEH Y
MYCTOTHIN CTiHI.

(2) P IIpu BU3HAYCHHI CTPYKTYPHOTO OTOPY aH-
KepiB cI1il BpaxoByBaTH Oy1b-sIKi BIAXUJICHHS BiJ
MIPSIMOTIHIHHOCTI Ta Oy Ab-sIKE TTOIIKO/PKSHHS Ma-
Tepialy, BKIIOYAI0UN KPUXKE pyHHYBaHHS Yepes
HacTymnHi Aedopmarlii, IKUM MPOTHAIIOTH aHKEPH
TiJ] Yac Ta Mmiciisi BUKOHAHHS pOOiT.

(3)P B micusx, e cTind, a 0COOIMBO MyCTOTHI
CTIHM Ta CTiHU 3 3aXMCHHUM MOKPUTTSIM, Tiaa-
IOTBCSl TTOTIEPEYHUM BITPOBHM HaBaHTaKCHHSIM,

90

fied by using any one of the methods given in
6.4.2.6.4.3 or 6.4.4. as appropriate.

6.4.2 Method using & factor

(1) By using the relevant value of the eccentricity
due to horizontal actions, eni or enm, according to
6.1.2.2(1) (i) or (n). a slenderness reduction fac-
tor, @, that takes into account the combined verti-
cal and horizontal loading, can be obtained, using
equations (6.5) and (6.7), for use in equation
(6.2).

6.4.3 Method using apparent flexural strength

(1) 6.3.1 allows the design flexural strength of
masonry, fxdi, to be increased by the permanent
vertical load to an apparent flexural strength,
fxdl1.app, for use with the verification given in that
part.

6.4.4 Method using equivalent bending mo-
ment coefficients

(1) Equivalent bending moments may be obtained
from a combination of 6.4.2 and 6.4.3, to allow a
combined calculation of vertical and horizontal
loading.

NOTE Annex I gives a method of modifying the
bending moment coefficient, o, as described in 5.5.5,
to allow for both vertical and horizontal loads.

6.5 Ties

(1)P For calculation of the structural resistance of
ties, the combination of the following shall be
taken into account:

— differential movement between the connected
structural members, typically faced wall and
backing leaf, e. g. due to temperature differences,
changes of moisture and actions;

— horizontal wind action;

— force due to interaction of leaves in cavity
walls.

(2)P In determining the structural resistance of
the ties, account shall be taken of any deviations
from straightness and to any impairment of the
material including the risk of brittle failure due to
the successive deformations to which they are
subjected during and after the execution.

(3)P Where walls, especially cavity walls and ve-
neer walls are subjected to lateral wind loads, the



aHKEpH, 10 TTOETHYFOTh JIBa MTOJIOTHA, TTIOBUHHI
nepeiaBaTy BITPOBI HABAHTAKCHHS BIATIOBITHO
BIJI HABAHTAYXEHOT'O [TIOJIOTHA 10 1HIIIOT0 IIOJIOT-
Ha, OTIOPHOI CTiHU 200 OTopH.

(4) MiniManbHY KUIBKICTh aHKEPIB Ha OJUHUITIO
IO Nt MOKHA O0YMCIUTH 3 piBHAHHS (6.20):

w,
nt> _Ed

ajyie He MEHIIIe, HI)K 3HaUYCHHs, yKa3aHe y 8.5.2.2
ae

WEd — IpOEKTHE 3HAaYE€HHS TOPU30HTAIBHOTO Ha-
BaHTA)XCHHSI HA OJIMHUITIO TUIOII, SIKE TepeaacTh-
csl;

Fd — mpoexTHuit onip Ha cTUCKaHHS a00 PO3Ts-
raHHs aHKepa, BIAMOBITHO 10 YMOB IPOCKTY-
BaHHS.

[MPUMITKA 1. EN 845-1 Bumarae, mo06 BUpOOHHUK
3a3HavyaB MIITHICTh aHKEPIB; I1e 3HAYCHHS CIIiI TITUTH
Ha Ym AJId OTPUMAaHHA IIPOCKTHOT'O 3HAYCHHH.
MMPUMITKA 2. Cnin migbupaty aHKepH TaKUM YH-
HOM, 1100 BOHH Tiepeadadaii MOKIIUBICTh TudepeH-
IHOTO PYXY MIXK ITOJIOTHAMH, HE BUKIIMKAIOUYH TTOII-
KOJKCHB.

(5) SIKII0 BUKOPHUCTOBYETHCS CTIHA 3 3aXUCHUM
HOKPUTTSIM, WEd CITiJ] pO3paxoByBaTy Ha OCHOBI
TOTO, [0 aHKEPH ITOBUHHI MEPEIaBaTH BC1 MPOEK-
TH1 TOPU30HTAJIbHI BITPOBI HABAHTAXXEHHS Bij
CTIHU 3 3aXMCHHUM TOKPHUTTSIM JI0 OTIOPHOT CTiHHU.

6.6 EjgemeHTH apMOBaHOI KaM’SIHOI KJIAJIKH,
10 MiAaIThCs BUTHHY, 3rHHAI0YOMY Ta
0CHLOBOMY HABAHTAKEHHIO 200 0CHLOBOMY
HABAHTa’KEeHHIO

6.6.1 3araabHi BizomocTi

(1)P IIpoexTyBaHHS €I€MEHTIB apMOBAHO1

Kam’sTHOT KJIaJIKH, 110 TiIat0ThCS BUTUHY, 3TH-

HAIOYOMY Ta OChOBOMY HABaHTAKEHHIO a00 0ChO-

BOMY HaBaHTa)KEHHIO CJIiJ BUKOHYBAaTH, BpPaxo0-

BYIOYM HACTYTHI MPUMYIICHHS:

- IUTOCKI MepePi3n 3aIUIIAI0THCS TUIOCKUMH;

- apMyBaHHS MiJAETHCA THM CaMHUM Jedopma-
IisIM, 10 1 CYMIDDKHA KJIaJIKa;

- MIIHICTh HAa PO3TATHEHHS KIIAJKHU B3STA PiB-
HOIO HYJTIO;

- MakcuMalbHa aedopmarlisi CTUCKaHHS
KaM’sTHOT KJIaJIKK 0OpaHa 3TiIHO MaTepiainy;

- MakcuMalbHa aedopmailist po3TSATaHHS apMy-
BaHHs oOpaHa 3TiJTHO MaTepiaiy;

- BiJIHOILIEHHS ‘“pO3TATAHHSA-CTUCKAHHS
KaM’ sSTHOT KJIAJIKH € JIIHIHHUM, TTapa0oJIiTHIM,
napaloiyHO MPSIMOKYTHUM, a00 MPSIMOKYT-
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wall ties connecting the two leaves shall be capa-
ble of distributing the wind loads from the loaded
leaf to the other leaf, backing wall or support.

(4) The minimum number of wall ties per unit
area, nt, should be obtained from equation (6.20):

(6.20)

but not less than according to 8 5.2.2.

where:

Wed design value of the horizontal load, per
unit area, to be transferred;

Fa is the design compressive or tensile re-
sistance of a wall tie, as appropriate to the design
condition.

NOTE 1 EN 845-1 requires that a manufacturer de-
clares the strength of the ties; the declared value
should be divided by ym to obtain the design value.
NOTE 2 The selection of wall ties should allow dif-
ferential movement to take place between the leaves,
without causing damage.

(5) In the case of a veneer wall, Wgd4, should be
calculated on the basis that the wall ties are re-
quired to transmit all of the design horizontal
wind load acting on the veneer wall to the back-
ing structure.

6.6 Reinforced masonry members subjected to
bending, bending and axial loading, or axial
loading

6.6.1 General

(1) P The design of reinforced masonry members
subjected to bending, bending and axial loading,
or axial loading, shall be based on the following
assumptions:

— plane sections remain plane;

— the reinforcement is subjected to the same var-
iations in strain as the adjacent masonry;

— the tensile strength of the masonry is taken to
be zero;

— the maximum compressive strain of the ma-
sonry is chosen according to the material;

— the maximum tensile strain in the reinforce-
ment is chosen according to the material;

— the stress-strain relationship of masonry is tak-
en to be linear, parabolic, parabolic rectangular or
rectangular (see 3.7.1);



HuM (auB. 3.7.1);

- BIJHOIIEHHS “pO3TATaHHA-CTHCKAHHA apMy-
BaHHA B34ATO 3 EN 1992-1-1;

- TIOTIEPEYHI Mepepi3u HE € TIOBHICTIO CTUCHYTI,
rpaHu4YHa aedopmarllis CTUCKaHHS HE TIEPEBU-
mye emu =-0,0035 s 6mokiB rpynu 1, Ta

emu =-0,002 s 61okiB rpynu 2,3 Ta 4 (1uB.

pucyHok 3.2).

(2)P Hedopmarriiini XxapakTEpUCTHUKU sl Oe-
TOHHOT'O 3alIOBHIOBAaYa CIIiJ] pO3PaXOBYBATH SIK
JUIA KaM’ STHOI KJIaJKH.

(3) IlpoexTHe cTHCKarO4e HANIPYKEHHS KaM’ sTHO1
KIIaaky a00 OETOHHOTIO 3allOBHIOBaYa MOJKHA
po3paxyBaTH Ha OCHOBI ¢irypu 3.2, ae fd — npoe-
KTHA MIIHICTh Ha CTUCKAHHA KaM’ SIHOI KJIAIKU B
HAMpPSIMKY MPUKJIAJICHHS HAaBaHTAXXCHHS a00 3a-
MOBHIOBaYa OETOHY.

(4) Sx110 B 30HY CTUCKAaHHS MOTPAILISIIOTh
KaM’siHa KJIaJKa Ta 3allOBHIOBAY, TO MIIHICTH Ha
CTHCKaHHS CIIiJ pO3pax0oByBaTH, BUXOSYH 3 Mi-
ITHOCTI Ha CTHCKAaHHS HAMEHII MIITHOTO MaTepi-
any.

6.6.2 KoHTpOJIb e1eMeHTIB apMOBaHOI
KaM’SIHOI KJIaJKH, IIT0 HiIIaI0ThCA 3rMHAI0Y0-
MY Ta/94 0CbOBOMY HABAHTAKEHHIO

(1)P B rpannuHOMy cTaHi IPOEKTHE 3HAYECHHS
HaBaHTaeHHs Ed, mpukianeHe 10 exeMeHTa ap-
MOBAHOI KaM’sIHO{ KJIa/IK1, TOBUHHO OYTH MEH-
MM abo JOPIBHIOBATH MPOEKTHOMY onopy Rd
710 HABaHTAXXEHHIO €JIEMEHTa TaK, 1100:

Eds> R4

(2) IlpoexTHuil omip eneMeHTa IOBUHEH BPaxo-
BYBAaTH MpUITYyIIEHHs, onucaHi y 6.6.1. ledop-
Mallisl pO3TAraHHS apMyBaHHS €s HE IOBUHHA I1e-
pesuiryBatu 0,01.

(3) Ilpu BU3HAYEHH] MPOEKTHOTO 3HAYEHHS MO-
MEHTY OIOpY Hepepizy PO3MOIiT TUCKY O TPS-
MOKYTHHKY, SIK TIOKa3aHO Ha puc. 6.4, MOXHA
BBXATH CIPOICHHSM.
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— the stress-strain relationship of the reinforce-
ment is obtained from EN 1992-1-1;

— for cross-sections not fully in compression, the
limiting compressive strain is taken to be not
greater than emu = -0,0035 for Group 1 units and
emu = -0,002 for Group 2, 3 and 4 units (see figure
3.2).

(2)P The deformation properties of concrete infill
shall be assumed to be as for masonry.

(3) The design compressive stress block for ma-
sonry or concrete infill may be based on figure
3.2, where fa is the design compressive strength
of masonry, in the direction of loading, or con-
crete infill.

(4) When a compression zone contains both ma-
sonry and concrete infill, the compressive
strength should be calculated using a stress block
based on the compressive strength of the weakest
material.

6.6.2  Verification of reinforced masonry
members subjected to bending and/or axial
loading

(1)P At the ultimate limit state, the design value
of the load applied to a reinforced masonry mem-
ber. Eq, shall be less than or equal to the design
load resistance of the member. Rq. such that:

(6.21)

(2) The design resistance of the member should
be based on the assumptions described in 6.6.1.
The tensile strain of the reinforcement &s should
be limited to 0,01.

(3) In determining the design value of the mo-
ment of resistance of a section, a rectangular
stress distribution as indicated in figure 6.4 may
be assumed as a simplification.
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Pucynok 6.4 — Po3noaisn HanpyxkeHHs ta gegopmauii
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Figure 6.4 — Stress and strain distribution

(4) YV Bumazky OJHOapMOBAHOIO NMPSMOKYTHOI'O
nepepizy, Mo MiIJAEThCSA JIMIIE 3TUHAHHIO, TO
MIPOEKTHE 3HAYCHHS MOMEHTY OmOpY MRd MOXHA
MPEACTaBUTH TaK:

MRra=As fyd z

Jlnst mepepizy, B IKOMY MakCHUMallbHE pO3TSITHEH-
HSl Ta CTUCKAHHS JOCSTalOThCA OJHOYACHO, ILjle-
4€ BaXCIIA Z, BUXOOAYHU 3i CIIPOIICHHS, ITOKA3aHO-
ro Ha puc. 6.4, MOXHA MPEJICTABUTH y BUTJISIII:

Afyd

4) For the case of a singly reinforced rectangular
cross-section, subject to bending only, the design
value of the moment of resistance, Mrd, may be
taken as :

(6.22)

where, based on the simplification illustrated in
figure 6.4, the lever arm, z, may be taken, for a
section when the maximum compression and ten-
sion are reached together, as:

Z=d|1-0,5=224 | < 0,95d (6.23)
bd,

d
e
b - e mupuHa nepepisy;
d - e eexTrBHA TTMOWHA TIEpEPizy;
As — TIOIIa TOMEPEYHOro Mepepizy pOo3TATHYTOTO
apMyBaHHS;
fd — IpoeKTHa MIIHICTh Ha CTHUCKaHHS KaM’ sTHOL
KJIIQJKU Y HANPSMKY TPHUKJIAIJaHHS HABAaHTAKEHHS,
otpumane 3 2.4.1 Ta 3.6.1, abo , 6eTOHHOTO 3aMoOB-
HIOBaya, otpumane 3 2.4.1 ta 3.3. ciig obuparu te
3HAYCHHS, SIKE€ € MCHIIINM.

[NPUMITKA B okpemux BuMajgkax, KOJTd apMOBaHa

KaM’siHa CTIHA Ha KOHCOJIbHIA OCHOBI MiAJA€ThCS BUTH-
HaHHIO, TUB. (5), HABEACHUHA HIDKIE.
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where:

b is the width of the section;

d is the effective depth of the section;

As 1s the cross-sectional area of the reinforce-

ment in tension;

fa 1is the design compressive strength of ma-
sonry in the direction of loading, obtained from
2.4.1 and 3.6 1. or concrete infill, obtained
from 2.4.1 and 3.3. whichever is the lesser;

fya  1s the design strength of reinforcing steel.

NOTE  For the special case of reinforced mason-
ry cantilever walls subjected to bending, refer to (5).
Below



(5) IIpu BU3HAYEHHI MPOEKTHOTO 3HAYEHHS MO-
MEHTY onopy MRd KaM’sIHUX apMOBaHUX eJeMe-
HTIB, [0 MiAJAIOTHCS BUTWHAHHIO, MPOEKTHA Mi-
I[HICTh Ha CTUCKaHHS fd 3 puc. 6.4 MOXKe MpHiima-
TH 3HAYEHHS TJIMOMHU KOMIIPECIHOT 30HM B IO-
nepeuyHomy nepepisi Ax. IIpoexTHe 3HaUeHHSA MO-
MEHTY Omopy MRrd MpU CTUCKAHHI HE MOXE Tie-
peBakaTu HACTYIHE 3HAYCHHS:

Mra <0,4 fab d?

JUIst OJIOKIB TpymiH 1, 10 BiAPI3HSIIOTHCS Bif
JIETKUX OJIOKIB — 3aIIOBHIOBAYiB

MRra <0,3 fa b d?
JUIS JIETKUX OJIOKIB — 3aMOBHIOBAYiB rpymnu 2,3 Ta
4 ta rpynu 1
ne:

fd — IpOEeKTHA MILIHICTHh KaM sIHOT KJIaJK! Ha CTHU-
CKaHHS;

b — mmpuHa nepepisy;

d — eexTuBHA rHOMHA Tepepi3y Ta

X - TIMOMHA HEUTPaAIBbHOT OCi.

(6) Skmo apMyBaHHSI B Iepepi3i po3TalioBaHe
JIOKAJIbHO TaK, IO €JIEMEHT HE MOXE BBa)KATHCS
¢dnaneBuM eneMeHToM (auB.6.6.3), TO apMmoBa-
HUI Tepepi3 MOBHHEH MaTH MIMPHHY, SKa HE Te-
peBakae TOBLIMHY KIJIAJKH, MOMHOXEHYy Ha 3
(nuB. pucyHOK 6.5).

IA

(5) In determining the design value of the mo-
ment of resistance. Mrd. of reinforced masonry
members subject to bending, the design compres-
sive strength. f4, in figure 6.4. may be taken over
the depth from the compressed edge of the cross-
section, Ax, when the design value of the moment
of resistance, Mrd. in compression, should not be
taken to be greater than:

(6.242)

for Group 1 units other than lightweight aggre-
gate units

(6.246)

for Group 2. 3 and 4 and Group 1 lightweight ag-
gregate units. ( 6 24b)
where:

fi
b

is the design compressive strength of masonry;

is the width of the section;

d 1s the effective depth of the section; and

x 1is the depth to the neutral axis.

(6) When the reinforcement in a section is con-
centrated locally such that the member cannot be
treated as a flanged member (see 6.6.3), the rein-
forced section should be considered as having a
width of not more than 3 times the thickness of
the masonry (see figure 6.5).

o
ey

F.

v

Pucynoxk 6.5 — lllupuna nepepisy /sl eJIeMEHTIB 3 JIOKAJIbHO PO3TAIIOBAHUM APMYBAHHAM

Korou

1 — apmyBaHHs
Key

1 reinforcement

Figure 6.5 — Width of section for members with locally concentrated reinforcement
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(7) ApMoBaHi eneMeHTH KaM’sHOI KJIaJKH 3 IO-
Ka3HUKOM THYYKOCTI, pPO3paxOBaHUM 3T1THO
5.5.1.4, Gunbmie 12 MOXXHa TPOEKTYBATH, 3aCTO-
COBYIOYM MNPHUHLMIM Ta NpaBUIa HEAPMOBAHUX
enemenTiB 3 6.1. Ilpu npomy ciijy BpaxoByBaTu
BIUIMBH JIPYTOro MOPSAKY y BUIVISII JOAATKOBOTO
IIPOEKTHOTO MOMEHTY Mad:

- NEdhef2
2000-¢

ze

NEd — IPOEKTHE 3HAYECHHS BEPTUKAILHOTO HaBaH-
TaKEHHS;

her - edeKTUBHA BUCOTA CTIHH;

t — TOBII[MHA CTIHH.

(8) ApmoBaHiI eneMEHTH KaM’ SHOI KJIagKH, IO
BUTPUMYIOTh HEBEJIMKY OCHOBY CHITY, MOXKHA BH-
KOPUCTOBYBATH JIJIsl pOOOTH HA 3TWH, TUIBKU SK-
10 TPOEKTHHUI OCHOBUM TUCK Gd HE MEpEBaXKae:

64d<0,3fd

ne
fd — IpOeKTHA MILIHICTh KaM sIHOT KJIaJK! Ha CTHU-
CKaHHSI.

(9) V crimax 3 apMyBaHHSIM TOPH30HTAIBHOTO
By, II0 TIOCHJIIOE OIIp IOTNEPEeYHHM HaBaHTa-
KCHHSIM, KOJIM 1€ apMyBaHHS HEOOXiJHE IS TO-
ro, o0 JOCATTH MOKAa3HUKA 3rHHAI0YOT0 MOMEH-
Ty 0, AMOBIpHY NPOEKTHY MIIIHICTh fxd2, app MOXK-
Ha PO3paxyBaTH, MPHUPIBHIOIOUU MPOSKTHUH MO-
MEHT OTOpY Mepepisy 3 apMOBaHMM T'OPH30HTa-
JHHUAM MIBOM JI0 HEAPMOBAHOTO Tepepi3y Tiel x
TOBIIMHY 3a JOIOMOTOI0 BUPa3y:

f xd2, app—

ne

fxd2, app - IPOEKTHA MILIHICTh APMYyBaHHs TOPU30-
HTAJILHOTO I1IBa;

As — TI011a TIONIEPEYHOTO Mepepizy pO3TATHYTOTO
apMyBaHHS TOPU30HTAJIBHOTO IIIBA, B M;

t - TOBIIMHA CTIHH;

Z — TIede Baxesns 3 piBHAHH(6.23)
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(7) Reinforced masonry members with a slender-
ness ratio, calculated in accordance with 5.5.1.4,
greater than 12, may be designed using the prin-
ciples and application rules for unreinforced
members in 6.1, taking into account second order
effects by an additional design moment, Maq;

(6.25)

where:
Ned 1s the design value of the vertical load;

her  1s the effective height of the wall;

[ is the thickness of the wall.

(8) Reinforced masonry members subjected to a
small axial force may be designed for bending,
only, if the design axial stress. g4, does not ex-
ceed:

(6.26)

where:

fa is the design compressive strength of mason-
ry.

(9) In walls reinforced with prefabricated bed
joint reinforcement to assist their resistance to
lateral loads, when the strength of such rein-
forcement is needed to arrive at a bending mo-
ment coefficient a, (see 5.5.5), an apparent flex-
ural strength fxdzapp may be calculated by equat-
ing the design moment of resistance of the bed
joint reinforced section to an unreinforced section
of the same thickness, using expression (6.27):

(6.27)

where:
Jyd is the design strength of the bed joint rein-
forcement;

As is the cross-sectional area of the bed joint
reinforcement in tension, per m;

t is the thickness of the wall,

z is the lever arm from equation (6.23).



6.6.3 ApMoBaHi ejleMeHTH 3 (MJIaHUSIMH

(1) B apmoBanux enemeHTax, i€ apMyBaHHS pO3-
TalloBaHEe MICIIEBO Tak, IO LIl €IEeMEHT i€ SIK
eJeMEeHT 3  (IIaHIAMU T- abo L-dpopmu
(mmB.puc.6.6), 3a ToBUMHY (IaHIA tr ciaig Opatu
TOBIIMHY KaM’siHOI Kiaaku, ane e oineme 0,5d ,
ne d - ne edpexTuBHA rMOWHA enemenTa. Kinaaky
MK apMyBaHHSM CIiJl MEPEBIpATH HA 3AaTHICTDH
710 HATATYBAaHHSA MDK OIOPAaMH, MPEICTaBICHUMHU
y TaKOMY BUTJISIL.

6.6.3 Flanged Reinforced Members

(1) In reinforced members, where the reinforce-
ment is concentrated locally such that the member
can act as a flanged member, for example with a
T or L shape (see figure 6.6), the thickness of the
flange, #, should be taken as the thickness of the
masonry but in no case greater than 0,5d, where d
is the effective depth of the member. The mason-
ry between the concentrations of reinforcement
should be checked to ensure that it is capable of
spanning between the supports so provided.

t, +6t,
. I,
befl = MOBHMHHE OYyTH MEHIIIE, HIX
hl6
actual width of flange
t,, +12t,
: [,
beft = MOBHHHE OYTH MEHIIE, HIXK
h/3
actual  width of  flange
actual width of flange — niiicna mmpuna pnansg
L beﬂ o beﬁ
i}
- - |
| ;
_ T |
: N
A
'r:l 'rxl : )
e e
Pucynok 6.6 — E¢pexTnBHa mupuna guanuis
Kirou
1) apmyBaHHs
Key

1) reinforcement

Figure 6.6 — Effective width of flanges
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ne
ben - me epeKTHBHA WIMPUHA  EJIEMEHTY 3
bransMy;
beft - 1e €eKTUBHA MUPHUHA CIIEMEHTY 3 (praH-
SIMH;

h — cBiTIIOBa BHCOTa KaM’SIHOI KJIaIKH;
I — cBiT/IIOBa BiACTaHb MK OIYHHUMH 3alleMIICH-
HSIMU;
tr — TOBIIMHA (PIIAHIIS;
tri — TOBIIIMHA pedpa i.
(2) EdextuBHy mUpUHY eleMEHTY 3 (IIaHIsIMU
bef cmig obOupatm Tak, moO BoHa Oyna Hai-
MEHIIOIO 3 HACTYITHUX 3HAYCHbD:
(1) nnst T-eneMeHTiB:
- JilicHOT WUpHHU (pIaHIs;
- IIUPWHH THi3Ia a0o pedpa TUI0C TOBIIMHA
¢branis, moMHOXKeHa Ha 12;
- IHTepBaJy MiX THi3aMu abo pedpamu;
- OfHi€l TPETHMHU BUCOTH CTiHU.
(i) anst L-enemenTiB:
- JilicHOT WUpHHU (pIaHIs;
- IIUPWHH THi3Ia a0o pedpa TUIF0C TOBIIMHA
Gbranist, MTOMHOXEHa Ha 6;
- MiBIHTEpBaJy MiX THi31aMu abo pedpamu;
- OJHIET MIOCTOI BUCOTH CTIHU.
(3) Tlpu BUKOpHICTaHHI E€IEMEHTIB 3 (IAHIIMU
MPOEKTHE 3HAYEHHS MOMEHTY Ornopy MRrd MOXHa
OOYHCITUTH 3a JTOTIOMOTOIO piBHSHHS (6.22), ane
HE MOYKE TMepeBUIITYBaTH 3HAYCHHS:

Mgrd < fd bertr (d-0,5tr)

ze:
fd - IpOEKTHA MIIHICTh KaM’sTHOT KJIaJIKH Ha CTH-
CKaHHA , oTpumana 3 2.4.1 ta 3.6.1;

d - edexTuBHA rTUOMHA EIEMEHTA;

tr — ToBIIMHA (uaHLs 3riAHO 3 BuMoramu (1) i
(2);

bef — eeKTUBHA IIUpPUHA €JIeMEHTa 3 (IIAHISIMU
3rigHo 3 BuMoramu (1) 1 (2).

6.6.4 Bwucoki 6aakn

(1) Ilpu BuKOpHCTaHHI BUCOKUX OaIOK MPOEKTHE
3HAQYEHHS MOMEHTY ONOpYy MRd MOKHA OTPHMATH
3 piBHsIHHA (6.22):

ae

As — myiollia apMyBaHHs B HMKHIN YacCTHHI BUCO-
KO1 0ajKu;

Ayd — MPOEKTHA MILHICTh apMaTypHOI CTaJIi;
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where:
besi  effective width of a flanged member;

bett  effective width of a flanged member;
h  clear height of a masonry wall;
I clear distance between lateral restraints;

tr thickness of a flange;

ti thickness of a rib, i.

(2) The effective width of the flanged members,
be(, should be taken as the least of:

(1) For T-members:

— the actual width of the flange;

— the width of the pocket or rib plus 12 times the
thickness of the flange;

— the spacing of the pockets or ribs;

— one-third the height of the wall (n) For L-
members:

— the actual width of the flange:

— the width of the pocket or rib plus 6 times the
thickness of the flange;

— half the spacing of the pockets or ribs;

— one-sixth the height of the wall.

(3) In the case of flanged members, the design
value of the moment of resistance, Mrd, can be
obtained using equation (6.22) but should not be
tat en to be greater than:

(6.28)

where:

fa is the design compressive strength of the ma-
sonry, obtained from 2.4.1 and 3.6.1;

d 1s the effective depth of the member;

tr1s the thickness of the flange in accordance
with the requirements of (1) and (2);

ber i1s the effective width of the flanged member,
in accordance with the requirements of (1) and
(2).

6.6.4 Deep beams

(1) In the case of deep beams, the design value of
the moment resistance, Mm», can be obtained from
equation (6.22):

where:

As is the area of reinforcement in the bottom
of the deep beam;

Ad is the design strength of the reinforcing
steel;

z is the lever arm, which should be taken as the
lesser of the following values:



zZ— 0,7 lef
abo
or

7z=0,4h+0,2let

lef — edekTHBHA MOBXKMHA OayKM 3 KaM’STHOI Kia-
AKH;
h — cBiT/IIOBa BUCOTa BUCOKOI OaJIKH.

(6.29)

(6.30)

Lef is the effective span of the masonry beam;

h is the clear height of the deep beam.

i S i N 1
o
o
z | i
| h—\
———— > :__:_- _— ---------------------
! E fe:'
| <
i !:1
L. ____F
PucyHok 6.7 — ApMmyBaHHS BUCOKOI 0aJIkH
Kirou
1) apmyBaHHs
Key

1) reinforcement

Figure 6.7 — Reinforcement of a deep beam

(2) IIpoekTHe 3HAUEHHSI MOMEHTY Oomnopy MRrd He
MOJK€ MepeBa)kaTy HACTYITHI 3HAYCHHS:

Mra <0,4fab d?

Ui OJIOKIB Ipymnu 1, 10 BiAPI3HIIOTHCS Bif
JIETKUX OJIOKIB — 3aIIOBHIOBAYiB

Mrd <0,3fab d*

JUIS JIETKUX OJIOKIB — 3aMOBHIOBAYiB rpymnu 2,3 Ta
4 ta rpynu 1

ne:

b - mmpuHa Oankwy;

d — edextuBHa rauOuHa Oanku, 3a SKy MOXKHA
npuitnsatu 1,3z;

fd- IpOEKTHA MIIHICTh HA CTUCKAHHS Y HaNpsMKY
MPUKJIAJCHHS HABAaHTAKCHHS KaM’ sHOT KIIaJKH
(otpumana 3 2.4.1 a6o 3.6.1) abo GeToHHOTO 3a-
noBHIOBava (orpumana 3 2.4.1 abo 3.3), Buxons-
YH 3 TOTO, SIKE 3 HUX MEHLIE.
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(2) The design value of the moment of resistance.
MRa, should not be taken to be greater than:

(631 a)

for Group 1 units other than lightweight aggre-
gate units

(6.31 6)

for Group 2, 3 and 4 and Group 1 lightweight ag-

gregate units;

where:

b 1is the width of the beam;

d 1is the effective depth of the beam which may

be taken as 1,3 z;

fa 1s the design compressive strength of the ma-
sonry in the direction of loading, obtained
from 2.4.1 and 3.6.1, or concrete infill, ob-
tained from 2.4.1 and 3.3, whichever is the
lesser.



(3) Hns toro, mo0 yHUKHYTH TPIIIMH, apMyBaHHS
cIlij nepeadayuT y TOPU30OHTANBHUX IIBaX Hal
TOJIOBHMM apMyBaHHAM. Take apMyBaHHS CHij
po3minryBatu Ha BucOTy 0,5ler a6o 0,5d, Buxoms-
9H 3 TOTO, SIKe 3 HUX MEHIIE, BIJ JIMIBOBOI CTO-
ponu HmWxHBOI yacTuHH (muB. 8.2.3(3) Ta pwuc.
6.7).

(4) ApmatypHi mpyTH NOBUHHI OyTH Oe3mepe-
pBHUMH a00 UIUIPHO 3’€IHAHMMH BHAIyCK Ha
BCIO €(DEKTUBHY JIOBXKHUHY lef Ta MaTH aHKEpH Bi-
NIIOBITHOI JOBYKWHMU 3T1IHO 3 8.2.5.

(5) Omip 30HM BHCOKOI Oanku, MO MpaIioe Ha
CTUCKaHHSI, CJI1J] IEPEBIpSATH HA 3/IaTHICTH IO BH-
THHAHHA. SIKIIO BOHA BiJbHA, CIIiJ 3aCTOCOBYBa-
TH METOJl BEPTUKAJIbHOTO HABAaHTAXKEHHS CTiH,
HaBeJleHUu y 6.1.2.

(6) Bucoky 6anky ciig nepeBipsATH METOJIOM Be-
PTUKATHHOTO HAaBaHTAXKEHHS MOOIU3Y 11 o1op.

6.6.5 306ipHi nepemMu4KH

(1) Y Bumankax, Koiau apMoBaHi a00 MOMepeaHbO
HaNpy’KeHl MEePEeMUYKH TII0Th Pa3oM 3 KIIAJKOIO
Ha/l LIMMHU NEPEMUYKAMHU 1 YTBOPIOIOTH €JIEMEHT,
[0 MPAIIOE Ha PO3TATHEHHS, a TAKOX KOJIU KOP-
CTKICTh TIEPEMUYKH HE JOPIBHIOE >KOPCTKOCTI
CTIHM HaJ HEIO, JUISl IPOEKTYBAHHS MOYXKHA BHKO-
puctoByBatu 6.6.4, Mpu yMOBI, 110 OMOpPHA JIOB-
KMHA 3 KO)KHOT CTOPOHU 301pHOT MEPEMUIKH BiJl-
MOBIJIa€ PO3paxyHKaM KpIIJIEHHS Ta OMNOpHU Ta
ckianae He meHmre 100mm (nuB. puc.6.8).

(3) To resist cracking, reinforcement should be
provided in the bed joints above the main rein-
forcement, to a height of 0,5 /er or 0,5d, whichev-
er is the lesser, from the bottom face of the beam
(see 8.2.3(3) and figure 6.7).

(4) The reinforcing bars should be continuous or
properly lapped over the full effective span, /et
and be provided with the appropriate anchorage
length in accordance with 8.2.5.

(5) The resistance of the compression zone of the
deep beam should be verified against buckling, if
unrestrained, using the method for vertical load-
ing on walls contained in 6.1.2.

(6) The deep beam should be verified for vertical
loadings in the vicinity of its supports.

6.6.5 Composite lintels

(I) Where reinforced or prestressed prefabricated
lintels are used to act compositely with the ma-
sonry above the lintel in order to provide the ten-
sion element, and where the stiffness of the lintel
is small compared with that of the wall above, the
design may be based on 6.6.4. provided that the
bearing length at each end of the prefabricated
lintel is justified by calculation for anchorage and
bearing, but is not less than 100 mm (see figure
6.8).

1
= 100 mm ,(_il

Pucynok 6.8 — 36ipHa nepeMunuka, 10 yrBopl€ BUCOKY 0aJIKy

Kirou

1) 36ipHa nmepemMuuKa
Key

1) prefabricated lintel

Figure 6.8 — Composite lintel forming a deep beam
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6.7 EnemMeHTH apMOBaHOI KaM’fIHOI KJIAJKH,
10 MiAIAI0THCA MONePeYHOMY HABAHTAKEHHIO
6.7.1 3araabHi BitomocTi

(1)P B rpannyHOMy cTaHI HPOEKTHE 3HAYECHHS
MOTIEPEYHOr0 HAaBaHTAXEHHsI VEd, IPUKIIAJIEHOTO
710 eTIEMEHTY 3 apMOBAHOI KJIaJIKH, IOBUHHO Oy TH
MEHIIIUM a00 JOPIBHIOBATH MPOCKTHOMY 3HAYCH-
HIO OTIOPY €JIeMEHTa J0 3CYBY VRd, TOOTO:

VEd< VRrd

(2) IIpoexTHuii onip VRd apMOBaHHUX €JIEMEHTIB
KaM’siHOT KJIaJIKH JI0 3CYBY MOXHa pO3paxyBaTH
HaCTyITHUMH CITIOCOOAMH:
- HE BpaxoOBYBaTH BIUTUB IOINEPEYHOTO ap-
MYyBaHHsI, 10 MICTHUTBCS B €JIEMEHTI, B
THX MICILSIX, A€ MOT0 IUIOIa MEHIIA 3a Mi-
HIMaJIbHY IUIONLY TMOMEPEYHOTO apMyBaH-
Hs, iepeadaueny y 8.2.3(5),
abo
- BpaxoBYBAaTH BIUIMB IOMNEPEYHOrO apMy-
BaHHS B THX MICISX, J€ HOTO IJIoma J0-
piBHIOE
abo mepeBaka€ MiHIMAJIbHY IUIOILY IIO
MIEPEYHOTO apPMYBaHHSI.
(3) Cnix BpaxoByBaTH BIUIMB OCTOHHOTO 3aIOB-
HIOBaua Ha OMip JO 3CYyBy €lieMEHTa apMOBaHOI
KJIaaKd. Y BHNAAKaX, KOJU OCTOHHUN 3aIOBHIO-
Bay BIUIMBA€ HA OMIip 0 3CyBY HabaraTo Oinblile,
HDK Kam’sitHa KJIaJKa, CIiJi BUKOPHUCTOBYBATH
EN1992-1-1, a minHIicTh KaM’sTHOT KJIaJKH OITyC-
TUTH.

6.7.2 KonTpoab CTiH 3 apMOBaHOI KaM’SHOL
KJIAAKH, 110 NiIIalThCd TOPU3OHTAJIBHUM
HABAHTAKEHHSAM B IJIOLUMHI CTIHA

(1) Slkmo BMJIMB MOMEPEYHOrO0 apMyBaHHS HE
BpPaxXxOBYEThCS IS CTIH 3 apMOBAaHOI KaM sSTHOI
KIIAJKH, 110 MICTATh BEPTHKAIbHE apMYBaHHSI, TO
CJIiJT KOHTPOJTIOBATH CIIPABEIIUBICTh HACTYITHOTO
BHpa3y:

VEd< VRrdl
e
VRdl - MPOEKTHE 3HAYEHHs OMOpPY A0 3CYBY Hea-

PMOBAHOI KJIAJKH, SIKE MOYKHA TIPEJICTABUTH y BU-
IS0
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6.7 Reinforced masonry members subjected to
shear loading

6.7.1 General

(1) P At the ultimate limit state the design value
of the shear load applied to a reinforced masonry
member, V4, shall be less than or equal to the
design value of the shear resistance of the mem-
ber. V'rd, such that:

(6.32)

(2) The design shear resistance of reinforced ma-
sonry members, V'rd, may be calculated either by:

— ignoring the contribution of any shear rein-
forcement incorporated into the member, where
the minimum area of shear reinforcement, as re-
quired by 8.2.3(5), is not provided,

or
— taking into account the contribution of the
shear reinforcement, where at least the minimum
area of shear reinforcement is provided.

(3) The extent of any contribution of concrete in-
fill to the shear resistance of the reinforced ma-
sonry member should be considered, and, where
the concrete infill makes a much greater contribu-
tion to the shear resistance than the masonry, EN
1992-1-1 should be used and the strength of the
masonry should be ignored.

6.7.2 Verification of reinforced masonry walls
subjected to horizontal loads in the plane of
the wall

(1) For reinforced masonry walls containing ver-
tical reinforcement, when the contribution of any
shear reinforcement is being ignored, it should be
verified that:

(6.33)

where:
Vra1 is the design value of the shear resistance of
unreinforced masonry, and is given by



VRrdi =fvdt |

fvd — IpOeKTHa MIIHICTh Ha 3CYB KaM SHOT KJaJ-
ku, orpumana y 2.4.1 ta 3.6.2, abo GeToHHOTrO
HanoBHIOBaya , orpumanoro y 2.4.1 ta 3.3, Buxo-
JIST9H 3 TOTO, SIKE 3HAYCHHS MEHIIIE.

t — TOBII[MHA CTIHM;

| — moBXXHWHA CTIHU.

[Tpumitka. [Ipu HEOOXiMHOCTI, MPU PO3PaXYHKY
VRdl MOKHA BPaxoBYBaTH 30UIBIICHHS TPOSKTHOT
MILHOCTI Ha 3CyB fvd U1 TOro, 100 3poOuTH
MOTPaBKy HAa BEPTUKAILHE apMYyBaHHSI.

(2) Sxmo BIIMB TOMEPEYHOTO apMyBaHHsS Bpa-
XOBYETBCS i1l CTIH 3 apMOBAHOI KaM’sTHOI KJIaf-
KM, 110 MICTATh BEpPTUKaJIbHE apMyBaHHSA, TO
CJIiJ] KOHTPOJIIOBATH CIPABEJIMBICTh HACTYITHOTO
BUpA3y:

VEd< VRrd1 + Vrd2

ae
VRrdi HaBeJIeHO y piBHsHHI (6.34) Ta

VRd2 — MpPOEKTHE 3HAYEHHS BIUIMBY apMyBaHHS,
[0 BUPAKAETHCS Y:

VRd2:O,9 Asw fyd;

Asw — 3arajibHa IUIOIa TOpU30HTAJILHOTO IIOIC-
pEYHOr0 apMyBaHHS 4Yepe3 YacTHHY CTiHH, IO
PO3TIAAAETHCA,

fyd — IPOEKTHA MIILIHICTh apMaTypPHOI CTaJIl.

(3) fxmo BIIMB TOMEPEYHOTO apMyBaHHS Bpa-
XOBY€TBCA, TO CJ'IiIl TAaKOX KOHTPOJIIOBATU HACTY-
HE:

VRdl + VRdZ <2 0H/MM2
tl -

Ie
t — TOBII[MHA CTIHH;
| — noB>xnHa ab0 BiAMMOBIIHO BHCOTA CTIHU.
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(6.34)

fvd - 1s the design shear strength of masonry, ob-
tained from 2.4.1 and 3.6.2, or concrete infill,
obtained from 2.4.1 and 3 3. whichever is the
lesser;

t is the thickness of the wall.

[ is the length of the wall.

NOTE Where appropriate, an enhancement in the de-
sign shear strength, f.4, may be taken into account in
the calculation of Frai to allow for the presence of
vertical reinforcement.

(2) For reinforced masonry walls containing ver-
tical reinforcement, when honzontal shear rein-
forcement is taken into account, it should be veri-
fied that:

(6.35)
where:
Vra1  1is given by equation (6.34), and
Vrai is the design value of the contribution of

the reinforcement, given by:

(6.36)

Asw is the total area of the horizontal -shear re-
inforcement over the part of the wall being
considered;

Jyd is the design strength of the reinforcing

steel.

(3) Where shear reinforcement is taken into ac-
count, it should also be verified that:

(6.37)

where:

¢t is the thickness of the wall.

[ is the length or. where appropriate, the height of
the wall.



6.7.3 KonTpoJib 02710k apMOBaHOI KJIAJAKH, 110
NiJIaI0THCS NMONEPeYHOMY HABAHTAKEHHIO

(1) IIpum 3acTocyBanHI 60K apMOBAHO1 KIIAJIKH,
SKILO HE BPAXOBYETHCS BIUIMB OY/b-SIKOTO TOIIE-
pPEYHOr0 apMyBaHHS, CIiJi KOHTPOJIIOBATH CIpa-
BEITMBICTh HACTYITHOT'O BUPA3y:

VEd< VRd1

ae
VRdl MOKHa IPEJICTAaBUTH Y BUTIISAIL

Vrdi= fva b d;

fvd — TIPOEKTHAa MIIHICTh KaM’SHOI KJIaJKH Ha
3cyB, oTpuMmana y 2.4.1 ta 3.6.2 aGo GeTOHHOTO
HaloBHIOBaya , orpumasoro y 2.4.1 ra 3.3, Buxo-
JSTYU 3 TOTO, SIKE 3HAUCHHS MEHIIIE.

b — miHiManbHa MmKpHHA Oanku Hall e(hEeKTUBHOIO
TIIMOMHOIO

d — edexTuBHA TTMOMHA OAJIKHL.

[Tpumitka. [Ipu HEOOXiMHOCTI, MPU PO3PAXYHKY
VRdl MOKHA BPaxOBYBaTH 30UIbIICHHS TPOSKTHOT
MILHOCTI Ha 3CyB fvd I TOro, 100 3poOuTH
MOTPABKy Ha MO3J0BXKHE apMyBaHHS. {15 11bOTO
nuB. JlogaTok J.

(2) 3navyeHHs fvd , BUKOPUCTAHE NMPH O0UYMCICHHI
VRdl, Ha mepepisl Ox 3 JUIBOBOI CTOPOHI OMOPH
MO>KHA 301IBIIUTH 32 PAXyHOK MOKa3HUKA

2 oy

ax
ne
d — edexTrBHA TIIMOVHA OANIKH;
Ox — BIJICTaHb BiJ JUI[LOBOi CTOPOHH OMOPH O
TIOTIEPEYHOT0 TIEPETHHY, IO PO3TIISAAETHCS,
IIPU YMOBI, 110 301IbIIEHE 3HAUYEHHS fvd HE MOXKE
nepesuitysatu 0,3 H/mm?,
[Tpumitka. J{us. JonaToxk J.
(3) Ilpu 3actocyBaHHi 0ajoOK 3 KJIAQJKH, SKIIO
BPaXOBY€TbCS BIUIMB IIONEPEYHOIO apMyBaHH,
CJIII KOHTPOJIIOBATH CHPABEIJIUBICTh HACTYITHOTO

BHpa3sy:

VEd< Vrdi+ Veaz
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6.7.3 Verification of reinforced masonry beams
subjected to shear loading

(1) For reinforced masonry beams when the con-
tribution of any shear reinforcement is being ig-
nored, it should be verified that:

(6.38)
where:
Vra  1s given by
(6.39)
fva  is the design shear strength of masonry, ob-

tained from 2.4.1 and 3.6.2, or concrete in-
fill, obtained from 2.4.1 and 3.3, whichever
is the lesser;
b is the minimum width of the beam over the
effective depth;
d is the effective depth of the beam.
NOTE Where required, an enhancement in the design
shear strength, f.4q, may be taken into account in the
calculation of Vrqi to allow for the presence of longi-
tudinal reinforcement, see Annex J.

(2) The value of fud for use in determining Vra1 at
a section from the face of a support, may be in-
creased by a factor

(6.40)

where:

d is the effective depth of the beam;

ax is the distance from the face of the support
to the cross-section being considered; provided
that the increased value of fvd is not taken to be
greater than 0,3 N/tnm?.

NOTE  See Annex J.

(3) For masonry beams when shear reinforcement
is taken into account, it should be verified that:

(6.41)



ne
VRrdl TIpencTaBieHui y piBHSIHHI (6.39) Ta
VRd2 peIcTaBICHUN HACTYITHUM BHPA30M:

Vra2=0,9d Ao Sya (1+cota)sina
s

d - epexTuBHA TTMOMHA OaNKY;

Asw —TITOIIAa IONIEPEYHOT0 apMYBaHHS;

S — IHTepBaJI MIX MMONIEPEYHUM apPMYBaHHSIM;

0. — KyT, 10 YTBOPIOETHCSI MK MOINEPEYHUM ap-
MYBaHHSM Ta Biccio O6anku Mix 45° ta 90°;

fyd - IPOEKTHA MILIHICTh apMYIOUOi CTai.

(4) HactynHmii BHpa3 TakoXX IOBHHEH OYyTH
CIIpaBCAJIMBUM:

VRrdi+ VrRa2< 0,25 fab d

ne

fd - IpoeKTHA MIIHICTh KaM’sTHOT KJIaJKU Ha CTH-
CKaHHs y HamnpsIMKy TNPHUKJIAJCHHS HaBaHTAXCH-
Hs1, orpuMana y 2.4.1 ta 3.6.1 abo GeToHHOrO Ha-
MOBHIOBaya , orpuManoro y 2.4.1 ta 3.3, Buxonus-
9H 3 TOTO, 5IKEe 3HAYCHHS MEHIIIE.

b — miHiManpHa mMpUHA OaTKU BCepenuHi edek-
THBHOI TJIMOMHU;

d — edexTrBHA rIIMOUHA OaAJKU.

6.7.4 KoHTpo.ib BHCOKHMX 0ajOK, IO Mmigga-
I0THCSl IONIEPEeYHOMY HABAHTAKEHHIO

(1) Cnin BuKOHYBaTH TOJIOXKEHHs 6.7.3, mpwii-
Marouu VEd Y SIKOCTI CHIIM 3CYBY Ha Kparo OTOpPH,
a Takox d=1,3z 3a edhekTUBHY TTTMOMHY OaKH.

6.8 IlonepenHbO HANPY:KeHA KaM’sIHA KJIaJKa
6.8.1 3araabHi BinomocTi

(1) IlpoekTyBaHHS €JIEMEHTIB 3 TOMEPEIHHO Ha-
MPYXKEHOI KaM’siHOI KIAIKW CIi 3/1iCHIOBAaTH,
BUKOPHUCTOBYIOUM BIIMOBIIHI TPUHIIMIH, HaBe-
neni y EN 1992-1-1, a Tako NpOEKTHI BUMOTH
Ta BJIACTUBOCTI MaTepiajiB, 3a3HaUCHI Y pO3aLIax
3, 5 ta 6 nporo EN 1996-1-1.

(2) IpuHIIMTIA TPOCKTYBAHHS T1IXOIATh TSI
€JIEMEHTIB, TIOTIEPEIHBO HAMPYKCHUX JIUIIIE Y
OJTHOMY HANPSIMKY.

[MPUMITKA. Tlpu mnpoekTyBaHHI eKCIUTyaTalliifHy
HaJIMHICTH CIi/ OLIHIOBATH CIOYATKy NpPH 3THHAHHI,
a TOTIM MIIHICTh TIPH 3rUHAHHI, OCHOBY MIITHICTh Ta
MIIHICTh Ha 3CYB CJIiJ] IEPEBIPATH Y TPAHUIHOMY CTa-
Hi.

(3) IlpuxknageHe Mmo4yaTKOBE 3YyCHJUISI TOIEPE-
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fyd

where:

Vrat  is given by equation (6.39) and
Vra2  1s given by:
(6.42)
d is the effective depth of the beam.
Asw 1s the area of shear reinforcement; s is the

spacing of shear reinforcement:

a is the angle of shear reinforcement to the
axis of the beam between 45° and 90°;

is the design strength of the reinforcing
steel.

(4) It should also be verified that:

(6.43)

where:

fa 1s the design compressive strength of the
masonry in the direction of loading, obtained
from 2.4.1 and 3.6 1, or the concrete infill, ob-
tained from 2.4.1 and 3.3, whichever is the less-

er;
b is the minimum width of the beam within the
effective depth;

d  1is the effective depth of the beam.

6.7.4 Verification of deep beams subjected to
shear loading

(1) The werification given in 6.7.3 should be
earned out, taking Ved as the shear force at the
edge of the support, and the effective depth of the
beamas d=1,3z.

6.8 Prestressed masonry

6.8.1 General

(1) The design of prestressed masonry members
should be based on the relevant principles given
in EN 1992-1-1 with the design requirements and
properties of materials as set out in sections 3, 5
and 6 of this EN 1996-1-1.

(2) The design principles are applicable to mem-
bers prestressed in one direction only.

NOTE In design, the serviceability limit state should
be assessed first in bending and then the bending, axi-
al and shear strengths should be verified at the ulti-
mate limit state.



HBOT'O OOTHCKAHHS CJI1J] 0OMEXKYBaTH 10 TIPHIAHS-
THOTO PIBHS XapaKTEPUCTUYHOTO TI'PAHUYHOTO
HABAHTAKCHHS IIONEPEIHBO HANpPYXKEHOI apMma-
TypH Ui TOTO, 00 YHUKATH pyHHYBaHHS MoOIIe-
PEIHBO HANPYKEHOI apMaTypH.
[MPUMITKA YactkoBuii MOKa3HUK HaBaHTAXKEHb
IJISL TIepeAadi BTpaT MpH HONepeIHbOMY HaIlpy-
’KEHHI Ta BTpPAT, 1[0 BUHHUKAIOTh MPH CTBOPEHHI
MOTIEPETHBOTO HANPYXKEHHS, MOXKHA 3HAUTH Y
EN 1990.
(4) Hecyui Tucku Ta momepedyHi pO3pPUBHI CHIIH
pO3TATY B MICIX KpIIJICHb CIIiJ] OOMEXyBaTH
Tak, 100 YHUKAaTH pyHHYBaHHS Yepe3 MaKCHMa-
TpHE HaBaHTaxeHHs. MicIeBi Hecy4i TUCKU MO-
’KHa 3MEHILIUTH, BPaXOBYIOUH 3yCHIUIS TONEpe.-
HBOT'O OOTHCKAHHS, L0 JIi€ MapaenbHo abo mep-
HNEHJUKYJIIPHO T10 BiJHOIICHHIO /0 TOPU30HTa-
apHOrO 1Ba. IIpy mpoekTyBaHHI KPIiIUIEHHS CIij
BPaxoOBYBAaTH JIOKAJII3a1lil0 PO3PUBHUX CHJ PO3Tsi-
ry. HampyxeHHs mnpu po3TsraHHi y Kam sHIH
KJIAIIi CITiJ] 3BECTH JI0 HYJIS.
(5)P B mpoekTi ciifi 4iTKO BHU3HAYUTU JOIMYCKU
Ha BTPATH 3yCHJIb TIONEPEAHBOTO OOTUCKAHHS.
(6) Brpatu 3ycmibp monepegHOro OOTHUCKAHHS
MOXXYTh BUHHKHYTH B PE3yJIbTaTi MOETHAHHS Ha-
CTYIHUX SIBUIIL

- penakcarii momepenHbO Hampy>KeHOi ap-

Marypu;

- TmpyXxHOI nedopmariii kKam’STHOT KIaIKu;

- pyXy KaMm’siHOI KJIaJIKu 4epe3 BOJIOTY;

- CIIOB3aHHS KaM STHOI KJIaJIKH;

- BTpar MONEpeJHbO HANpPYKEHOI apMaTypu

i 9ac KPiruieHHs ;
- BIUIUBY TEPTS;
- TEIUIOBOTO BILIUBY.

6.8.2 KoHTpoJib eieMeHTIiB

(1)P IIpoexTyBaHHS €JIEMEHTIB 3 MONEPETHHO Ha-

Npy>KeHO1 KaM’sTHOT KJIaJIKi TIOBUHHO 3]1IHCHIOBA-

TUCh Ha HACTYNHUX MPUITYILEHHIX:

- B KJIAJIIII TUIOCKI TIEpepi3u 3aIMIIAr0ThCS TUIO0C-
KHUMU;

- PO3MOJT THCKY B 30HI CTHUCKAIOYUX THUCKIB €
PIBHOMIPHUM Ta HE MEPEBUILYE fd:

- oOMexyroua nedopMallis CTUCKAHHS KIIAJKU
nopiBHioe —0,0035 g rpynu 1 ta -0,002 mis
rpynu 2, 3 ta 4;

- OMip IO PO3TATaHHS KaM’ sHOI KJIaJKU He Bpa-
XOBY€ETBCS;

- TIOTIEPEIHBO HAIPy’KEHA apMarypa, a TaKoX
iHIma  apMaTtypa, 3B’s3aHa 3  OETOHOM
(kaM’SIHOIO KJIAJKOIO), IMiITAEThCA THM CaMHUM
nedopMaltisM, 110 1 mpuIeriIa Kam’ siHa KIIaaKa;

- TUCKM Yy TIONEepeAHbO Hampy’KeHil, a Takox
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(3) P The initial prestressing force applied shall
be limited to an acceptable proportion of the
characteristic ultimate load of the tendons to en-
sure safety against tendon failure.

NOTE The partial factor for loads should be obtained
from EN 1990 for transfer of prestress and under pre-
stressing losses.

(4) Loadbearing stresses and lateral bursting ten-
sile forces at anchorages should be limited so as
to avoid an ultimate load failure condition. Local
bearing stresses may be limited by consideration
of prestressing load acting in either the parallel or
perpendicular direction to the bed joints. The an-
chorage design should consider the containment
of the bursting tensile forces. The tensile stresses
in the masonry should be limited to zero.

(5) P Due allowance shall be made in the design
for losses in prestressing forces that can occur.

(6) Losses in prestressing forces will result from a
combination of:

— relaxation of tendons;

— elastic deformation of the masonry;
— moisture movement of masonry;
— creep of masonry:

— tendon losses during anchoring;

— friction effects;
— thermal effects.

6.8.2 Verification of Members

(1)P The design of prestressed masonry members
in bending shall be based upon the following as-
sumptions:

— in the masonry, plane sections remain plane;

— the stress distribution over the compressive
zone is uniform and does not exceed fa;

— the limiting compressive strain in the mason-
ry is taken as -0,0035, for Group 1 units and -
,002 for Group 2, 3 and 4;

— the tensile strength of the masonry is ignored;

— bonded tendons or any other bonded rein-
forcement are subject to the same variations in
strain as the adjacent masonry;



IHIIIA ~ apMatypi, 3B’s13aHI 3 OETOHOM
(kaM’sTHOIO KJIQJIKOI0), MOKHA OTPUMATH 3 Bif-
MOBITHUX BiJHOIIIEHb TUCKY 110 nedopmarii,

- THCKM Y TONEpEeIHbO HANpYXEHi apmarypi,
HE 3B’s13aHii 3 0€TOHOM (KaM’SIHOIO KJIaJIKOIO)
Ta sIKa 3aKJIaJieHa y €JIEMEHTH, IO MiJIar0ThCs
HACTyITHOMY HATATYBAHHIO, CIIIJT OOMEXHUTH
710 BIJIMOBITHOTO CITIBBITHOLICHHSA 3 IX Xapak-
TEPUCTUIHOIO MIIHICTIO;

- ehekTrBHA TTMOMHA HE3B’s13aHOI TMOIMEPEIHBO
HaIpyXeHOi apMaTypu BU3HAYAETHCS, Bpaxo-
BYIOUH 11 Oy/1b-sIKUI BUTBHUI PyX.

(2)P Omip eneMeHTIB 3 MOMEPEIHBO HAMPYKEHOT

KaM’sIHOI KJIQJIKM B TPAHUYHOMY CTaHi CIiJ po3-

paxoByBaTH 3 BUKOPUCTAHHSIM NPUHHSATHOI Teo-
pii, 3TiAHO 3 SKOIO BPaxOBYIOTHCS BCI MOKA3HUKH

MOBEIHKK MaTepiajiB Ta BIUIMBH JPYroro IIo-

PAAKY.
(3) Sxmo 3ycwiis TOMEPEeIHbOr0 OOTHCKAHHSA
PO3TISAAEThCA K MPOIEC, TO YaCTKOBUN MOKa3-

HUK ciig oouncaroBard 3a EN 1992-1-1.

(4) Sxuio eneMeHTH, 1O MiAAaI0ThCSI BEPTHUKAIb-

HOMY HaBaHT)KEHHIO B IUIOIIMHI CaMUX €JIeMEH-

TiB, MalOTh Oe3MepepBHUN MPAMOKYTHHI MoIe-
peuHuii mepepis, TO MOKHA 3aCTOCOBYBATH METOJ

MPOEKTYBaHHS JJIi HEapMOBAHOi KIIAJKW, HaBe-

neHuit y 6.1.2. SIKiio eneMeHTH MaroTh MpsSMO-

KyTHUH miepepi3, KU HEe € Oe3lnepepBHHUM, TO

T€OMETPHUYHI BIACTUBOCTI CIIiJi OOYHMCIIOBATH J10-

IaTKOBO. MOXKIIMBO, TMOMEpeaHE HamnpyKEHHS

€JIEMEHTY cJiij] Oy1e OOMEKUTH B 3aJICKHOCTI BiJl

Horo e(heKTUBHOI MOAATIUBOCTI Ta OCHOBOT HECY-

401 3JaTHOCTI.

(5) IlpoexTHuii omip Ha 3CyB €JIEMEHTIB 3 IOIe-

peIHBO HAINpPYKEHOI Kam’sTHO1 KJIaJIKU TOBHHEH

OyTu OinbLIWI 3a MPOEKTHE 3HAYCHHS HaBaHTa-

’KCHHS Ha 3CYB, 10 MPUKIIATAETHCS.

6.9 OoMme:keHa KIagKa

6.9.1 3araabHi BizomocTi

(1)P Ilpm mpoekTyBaHHI €JIEMEHTIB 3 0OMEKEHOT
KaM’siHO1 KJIQJIKH CIIi/I BAKOPUCTOBYBATH Ti X ca-
Mi TPUIYIICHHS, IO 1 TIPU MPOEKTYBaHHI elleMe-
HTIB 3 HEApPMOBAHO1 200 apMOBAHOT KJIA/IKH.

6.9.2 KoHTpoJib e1eMeHTiB

(1) Ipwu 3aificHEHHI KOHTPOJIIO €JIEMEHTIB 3 00-
MEXEHOI KaM’siHOT KJIaJKH, L0 MiJIal0ThCs 3TH-
HAaHHIO Ta/a00 OCHOBOMY HABaHTAXCHHIO, CIIiJI
KEepyBaTUCh NPUIYLIEHHAMU Ui €JIEMEHTIB 3
apMOBaHOI KaM SHOI KJIAJK{, HaBEACHUMH Y
upomy EN 1996-1-1. Ilpu Bu3HaYeHHI IPOEKTHO-
r0 3HaYEHHSI MOMEHTY OIOpY Tepepisy Ciix mpu-
MyCKAaTU JIMIIEe OPSIMOKYTHUH pPO3MOALT THUCKY,
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—stresses in bonded tendons or any other bonded
reinforcement are derived from the appropriate
stress-strain relationship;

- stresses in unbonded tendons in post-tensioned
members are limited to an acceptable proportion
otheir characteristic strength;

— the effective depth to bonded tendons is de-
termined taking into account any freedom of the
tendons to move.

(2) P The resistance of prestressed masonry
members at the ultimate limit state shall be cal-
culated using acceptable theory in which all ma-
terial behaviour characteristics and second order
effects are taken into account.

(3) Where prestressing forces are considered as
actions, the partial factors should be obtained
from EN 1992-1-1.

(4) When members subjected to vertical loading
in the plane of the member are of solid rectangu-
lar cross section, the design method may be as
given in 6.1.2 for unreinforced masonry For non-
solid rectangular members, geometric properties
will need to be calculated. The prestressing of a
member may need to be limited depending upon
its effective slenderness and axial load carrying
capacity

(5) P The design shear resistance of prestressed
masonry members shall be greater than the design
value of the applied shear load.

6.9 Confined masonry

6.9.1 General

(1)P The design of confined masonry members
shall be based on similar assumptions to those set
out for unreinforced and for reinforced masonry'
members.

6.9.2 Verification of members

(1) In the verification of confined masonry mem-
bers subjected to bending and/or axial loading,
the assumptions given in this EN 1996-1-1 for
reinforced masonry members should be adopted.
In determining the design value of the moment of
resistance of a section a rectangular stress distri-
bution may be assumed, based on the strength of



BUXOAYM 3 MIHOCTI KaM gIHOI KiIaaku. Takox
HE CJIi/1 BpaXOBYBaTH apMyBaHHS IPH CTUCKAHHI.
(2) TIlpm 3piiicHEHHI KOHTPOJIIO €JIEMEHTIB 3 00-
MEXEHOI KaM’sTHOi KJIaJIKH, IO MiJAal0ThCs 3CY-
BalOUOMY HAaBAaHTAXEHHIO, OIIP Ha 3CYB OJHOIO
€JIeMEHTa CJIiJl BBAXKAaTH CYMOIO ONOPY Ha 3CYB
KaMm’sTHOT KJIagKku Ta OETOHY OOMEXYyIuux eJe-
MeHTiB. [li yac po3paxyHKy omopy Kam’ sHOi
KJIQJKU JI0 3CYBY CJIi1 BAKOPUCTOBYBATH MpaBuiIa
JUIS. HEAPMOBAHUX KaM’ SIHUX CTIH, IO MiJAai0Th-
Csl 3CyBalOuOMy HaBaHTaxeHH!0. [Ipu upomy ciij
BBOXATH, IO lc — 1Il€ J[OBXKHUHA EIIEMEHTY
kam’siHOT1 Kiaaku. He ciipg BpaxoByBatu apmy-
BaHHS OOMEXYIOUUX CJIIEMEHTIB.

(3) Ilpu 3mificHeHHI KOHTPOJIIO €JIEMEHTIB 3 00-
MEXKEHOI KaM’SHOI KJIaJKH, IO MiAJar0ThCs I10-
MEPEeYHOMY HaBaHTAKEHHIO, CIIiJI BUKOPHUCTOBY-
BaTH Ti )X caMi NPUIYUICHHS, [0 BUKOPUCTOBY-
IOTBCSL JUI CTiH 3 HeapMoBaHOI ab0 apMOBaHOI
knaaku. [Ipu mpoMy crifi BpaxOBYBaTH BILIWB
apMaTypu 0OMEXYIOUHX CIIEMEHTIB.

Po3pin 7 I'paHMyHMI CTaH eKCILIyaTamiiHoOl
NPUAATHOCTI
7.1 3araabHi BimomMocTi

(1)P Cnig mpoextryBaTu Ta OyayBaTH Kam sHI
KOHCTPYKIIi Tak, 11100 He MepeBUIyBaTH IPaHU-
YHHUI CTaH eKCIUTyaTaliitHOl IPUAaTHOCTI.

(2) IlporuHanHs, 1110 MOXYTh HETaTUBHO BILUIMBA-
TH Ha PO3TOJUIH, 3aBEpIIATbHY 00pOOKY (BKIIO-
Yaro4u JI0JaHi MaTepiain), TeXHIUHEe 00IaHAHHS
abo 30UTbIIyBaTH BOJONPOHUKHICTB, CIII pe-
TEJIBHO MEPEBIPATH.

(3) He cmig momyckaru, mo6 po0OoTa iHIMUX eje-
MEHTIB KOHCTPYKIii (Hampuknaa, nedopmarii
MEPEeKPUTTss a0 CTiH) YMHWIA HEKOHTPOJIbOBA-
HUH BIJIMB Ha €KCIUTyaTalliiiHy NpUAaTHICTb.

7.2 Ctinm 3 HeapMOBaHOI KJIaAKH

(1)P Cnin BpaxoBYBaTH pi3HUIIO Y BIACTHBOCTSIX
PI3HUX MaTepialiB KaM’ sTHOI KJIaJIK1 Y MICIISIX, 1€
BOHU 3’ €JIHYIOTHCS, 3 METOI0O YHUKHEHHS TIEpeBa-
HTa)XeHHS 200 pyHHYBaHb.

(2) Sxmo BukoHyrOThCs yMoBHU KpaitHboro I'pa-
HuyHoro CraHy, TO TpaHUYHUI CTaH eKCIulyaTa-
[IHHOT MPHUIATHOCTI CTiH 3 HEAPMOBAHOI KJIAJIKH
CJiJT KOHTPOJIOBATH OKPEMO Ha YTBOPEHHS Tpi-
IIUH Ta MPOTHHAHHS.

[MPUMITKA. Cnin BpaxoByBaTH, IO TPILIMHA MO-
KyTb (DOPMYBATHCH i IPH BUKOHAHHI YMOB KpaltHHOTO
TPaHUYHOTO CTaHy, HAIIPHUKIIA] Ha ITOKPIBIIL.

(3) Cnipg yHukatu pyilHyBaHb, 1[0 BUHUKAIOTh B
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the masonry, only. Reinforcement in compression
should also be ignored.

(2) In the verification of confined masonry mem-
bers subjected to shear loading the shear re-
sistance of the member should be taken as the
sum of the shear resistance of the masonry and of
the concrete of the confining elements. In calcu-
lating the shear resistance of the masonry the
rules for unreinforced masonry walls subjected to
shear loading should be used, considering for /c
the length of the masonry element. Reinforcement
of confining elements should not be taken into
account.

3) In the verification of confined masonry mem-
bers subjected to lateral loading, the assumptions
set out for unreinforced and reinforced masonry
walls should be used. The contribution of the re-
inforcement of the confining elements should be
considered.

Section 7 Serviceability Limit State
7.1 General

(1)P A masonry structure shall be designed and
constructed so as not to exceed the Serviceability
Limit State.

(2) Deflections that might adversely affect parti-
tions, finishings (including added materials) or
technical equipment, or might impair water-
tightness should be checked.

(3) The serviceability of masonry members
should not be unacceptably impaired by the be-
haviour of other structural elements, such as de-
formations of floors or walls.

7.2 Unreinforced masonry walls

(1) P Allowance shall be made for differences in
the properties of masonry materials so as to avoid
overstressing or damage where they are inter-
connected.

(2) In unreinforced masonry structures the ser-
viceability limit state for cracking and deflection
need not be checked separately when the Ultimate
Limit States have been satisfied.

NOTE It should be borne in mind that some cracking
could result when the ultimate limit state is satisfied,
e. g. roofs.



pe3yabTaTli TUCKY BiJl 3allIEeMJICHHS, ITUISIXOM BiJI-
noBiAHOI crierudikamii Ta geramizamii (quB. Po3-
i 8).

(4)P Crinu 3 kamM’siHOT  KJIAJKH, IO IiIaF0ThCS
OOKOBUM HABaHTA)XKCHHSM BiJl BITPY, HE MMOBHUHHI
MPOTHUHATHUCA Hi B TAKMX HABAaHTAXCHb, Hi BiJ
BUIIQJIKOBOTO BIUIUBY 31 CTOPOHM JIIOJAMHU Ta
NPONOPLIHHO pearyBaTd Ha BHUIIAJKOBI IO-
IITOBXH.

(5) Sxmio criHa, U0 BUTPUMYE OOKOBI HaBaHTa-
JK€HHS, BAKOHYE€ YMOBH KpalHbOro rpaHU4HOrO
CTaHy Ta SKIIO il PO3MIpH BiAMOBIJAIOTH BUMO-
ram Jlomatky F, To BOHa BBa)Ka€ThCs TaKOIO, 110
3anoBoibHsE 7.1(1)P.

7.3 EjileMeHTH 3 apMOBaHOI KaM’SIHOI KJIaJIK1
()P B ymoBax ekcIulyatamiitHoi TpPHAaTHOCTI
€JIEMEHTU 3 apMOBAaHOI KaM sSHOI KJIAJKU HE IIO-
BHHHI  JIaBaTH HEMPOTHO30BaHI TPIIIUHU a0o
HAJMIPHO MPOTUHATHUCH.

(2) Tam, ge po3mipu €JIEMEHTIB apMOBaHOI
KaM’sHOT KJIaJKU HE BUXOJATH 332 MEXI I'paHWY-
HUX PO3MIpiB, HaBeACHUX y 5.5.2.5, MOKHA TIpH-
MyCTUTH, 1110 O1YHE MPOTMHAHHS CTIHH, a TaKOX
BEePTUKAIBHE MPOTUHAHHS OANKU OyJe 3a/10BiJIb-
HUM.

(3) Skuo B 0OYMCIIEHHSAX MPOTWHAHHS BUKOPHC-
TOBY€ETHCS MOAYJIb MIPYKHOCTI, TO MOJYJIb JIOBTO-
TPHUBAJIOL TPY>KHOCTI CJIiI BUKOPUCTOBYBATH TOMH,
1o nogaxo y 3.7.2.

(4) Cnig tak oOMexuTH mporec (HopMyBaHHS
TPIIIMH y €IeMEHTaX 3 apMOBaHOI KaM’sHOI KJia-
JIKH, IO TiAMa0ThCs 3TUHAHHIO, HATTPHUKIIA] Oa-
Kax 3 apMOBaHOi KaM SHOT KJIaJIKH, 11100 BUKOHY-
BaJIUCh YMOBHU T'PaHUYHOTO CTaHYy CEKCILTyaTarliii-
HOT IPUJATHOCTI MPH YMOBI, 10 3310BOJIbHSIOTH-
Csi BUMOTH IIOJI0 po3MipiB 5.5.2.5 Ta meramizanmii
Pozniny 8.

[MPUMITKA Crin BpaxoByBaTH MOXKJIIUBE YTBOPECHHS
TPIIIMH HA TOBEPXHI TaM, A€ IOKPHTTS apMyBaHHS

pO3TATY TepeBaXka€ MiHIMaJbHI BUMOTH, HaBEACHI Y
8.2.2.

7.4 EneMeHTH 3 TONEpPeJHbO HANPYKEHOI
KaM S HOI KJIAJAKH

(1)P EnemenTM 3 momepeaHbO HANPYkKEHOI
KaMm’sTHOT KJIaJKW HE TOBMHHI JaBaTH TPIIIMHHU
IpU 3TUHAHHI, @ TaKOX HE IMOBUHHI HAIMIpHO
MIPOrMHATUCH 32 YMOB €KCIUTyaTalliifHOi npuaT-
HOCTI.

(2) Ilpu mepenayi monepeHHLOTO HAMPYKEHHS Ta
IIPU IPOEKTYBAaHH1 HABaHTAXEHb IICIIS BTPAT MPH
CTBOPEHHI MOTEPETHHOTO HAMPYKEHHS CIiJ PO3-
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(3) Damage, due to stresses arising from re-
straints, should be avoided by appropriate specifi-
cation and detailing (see section 8).

(4) P Masonry walls subjected to lateral wind
loads shall not deflect adversely under such loads,
or accidental contact of persons, nor respond dis-
proportionately to accidental impacts.

(5) A laterally loaded wall that satisfies the veri-
fication under the Ultimate Limit State may be
considered to satisty 7.1(1)P if its dimensions are
limited in accordance with Annex F.

7.3 Reinforced masonry members

(1) P Reinforced masonry members shall not
crack unacceptably or deflect excessively under
serviceability loading conditions.

(2) Where reinforced masonry members are sized
so as to be within the limiting dimensions given
in 5.5.2.5, it may be assumed that the lateral de-
flection of a wall and the vertical deflection of a
beam will be acceptable.

(3) When the modulus of elasticity is used in cal-
culations of deflections, the long-term modulus of
elasticity, Elongterm, should be applied as obtained
from 3.7.2.

(4) Cracking of reinforced masonry members
subjected to bending - e. g. reinforced masonry
beams -will be limited so as to satisfy the service-
ability limit state when the limiting dimensions in
5.5.2.5 and the detailing requirements in section 8
are followed.

NOTE Where cover to the tension reinforcement ex-
ceeds the minimum requirements given in 8.2.2, the
possibility of surface cracking may need to be consid-
ered.

7.4 Prestressed masonry members

(1)P Prestressed masonry members shall not ex-
hibit flexural cracking nor deflect excessively un-
der serviceability loading conditions.

(2) Serviceability load conditions at transfer of
prestress and under design loads after prestressing
losses should be considered. Other design cases



paxoByBaTH Ha yMOBH €KCIUTyaTamiiHOI Mpuaat-
HOCTI.

(3) P Enementn 3 momepeaHhO HAMpyKEHOT
KaM’siHOT KJIaJKM B yMOBaX TPAaHUYHOTO CTaHY
eKCIUTyaTaIlliHO1 MPUIATHOCTI CJiJ PO3PaxoBy-
BaTH, BUXOSYU 3 HACTYITHUX MPUTYIICHb:

- B KJAJII IUIOCKI Mepepi3u 3aJuIlaroThCs
MJIOCKHMHY;

- THCK € MPONOPIIHHNAM HAIPYKCHHIO;

- THCK pO3TSATaHHS B KAl OOMEXKCHHIA
TaKUM YMHOM, 100 YHUKHYTH HAJMIPHHUX
TpiMH Ta 3a0e3MeYuTH JOBTOBIYHICTH
apMaTypH, 110 HANIPYKYEThCS;

- 3yCWUIs TOMEPEAHBOTO HAMPYKEHHS €
HE3MIHHUM TiCisl Oyab-IKHUX BTpaT, IO
MO>KYTb BiZIOyBaTHCh B MPOLIECI.

(4) Sxkmo BuKOHYIOThCA mpuryiieHHs (3)P,

TO YMOBHU TPAaHMYHOTO CTAaHy EKCILTyaTalliii-

HOI TPUAATHOCTI 3aJ0BOJIBHSIOTHCS, XO0Ya

MOJKJIMBE JIOJJATKOBE MPOBEICHHS KOHTPOIIIO

MIPOTHAHHS.

7.5 OOMexkeHi eJleMeHTH 3 KaM’STHOI KJIaJKH

(1)P  OOGmerxeHi eneMeHTH 3 KaM STHOI KJIJIKH HE
MOBUHHI J]aBaTH TPILIMHU MIPHU 3TUHAHHI, a TAaKOX
HE TOBMHHI HAJMIpHO TPOTHHATHCH 32 YMOB
eKCIUTyaTaliiHOl MPUAATHOCTI.

(2)P  Kontponr 0OMEXEHHUX EIIEMEHTIB 3
KaM’sHOT KJIaJIKM B TPAHUYHOMY CTaHl1 eKCILTya-
TaIiiHOT MPUAATHOCTI CIIif] 3/TIMCHIOBATH, Bpaxo-
BYIOUM TPHUIYLICHHS ISl €IEMEHTIB 3 HeapMo-
BaHOI KaM’STHOI KJIAJIKH.

7.6 CtinM, M0 MiAJAKTHCHA KOHIEHTPOBAHUM
HABaHTAaKeHHAM

(1) AcnexTH, IO KOHTPOJIOIOTHCS PIBHAHHAMU
(6.9), (6.10), abo (6.11) Ta  3aIOBOJBHSIOTH
KpaiHili TpaHWYHHUHA CTaH, MOXHA BBaKaTH Ta-
KHMH, IO 33J0BOJIBHAIOTH 1 TPAaHWYHUN CTaH
eKCIUTyaTaliifHO1 MPUAAaTHOCTI.

Po3ain 8 Jleranizamist
8.1 Jletani kam’siHOT KJIaAKH
8.1.1 Marepiaan kam’SIHOI KJIAAKHU

(1)P bnokn kaM’sTHOT KJIaJAKM TIOBUHHI BiAMOBiAa-
TU TUILYy KaM’ SHOI KJIQJKH, 11 pO3TAlllyBaHHIO Ta
BHMOTaM IIIOA0 MIITHOCTI.

(2) Kam’siny ki1aJiKy, apMOBaHYy CTPHUKHSIMU, CJIiJT
KJIACTW Ha PO3YMH M5 Ta MIIHIIINHA, a KIaJaKy, B
SIKil 3aBOJICBKA apMaTypa yKIJIQJIA€ThCsl y TOPHU30-
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may exist for specific structural forms and load-
ing conditions.

(3) P The analysis of a prestressed masonry
member under the serviceability limit state shall
be based on the following assumptions:

— in the masonry, plane sections remain plane;

— stress is proportional to strain;

— tensile stress in the masonry is limited so as to
avoid excessive crack widths and to ensure dura-
bility of the prestressing steel:

— the prestressing force is constant after all loss-
es have occurred.

(4) If the assumptions in (3)P. above, are fol-
lowed, serviceability limit states will be satisfied,
although additional deflection verification may
need to be earned out.

7.5 Confined masonry members

(1) P Confined masonry members shall not exhib-
it flexural cracking nor deflect excessively under
serviceability loading conditions.

(2) P The verification of confined masonry mem-
bers at the serviceability limit states shall be
based on the assumptions given for unreinforced
masonry members.

7.6 Walls subjected to concentrated loads

(1) Bearings that satisfy the ultimate limit state
when verified in accordance with equations (6.9),
(6.10) or (6.11) may be deemed to satisfy the ser-
viceability limit state.

Section 8 Detailing
8.1 Masonry details
8.1.1 Masonry materials

(1) P Masonry units shall be suitable for the type
of masonry, its location and its durability re-
quirements. Mortar, concrete infill and rein-
forcement shall be appropriate to the type of unit
and the durability requirements.

(2) Masonry reinforced with bars should be laid
in mortar M5 or stronger, and masonry reinforced



HTaJbHUW IIOB KJIQJKH, - Ha po3unH MS.2 abo
MILHIIITH.

8.1.2 MinimMajgbHa TOBIIHHA CTIHU

(1)P Crina moBuHHa MaTH TaKy MiHIMaJlbHY TOB-
MHY, 00 3a0e3mevuyBanach ii MIITHICTb.

(2) MiHiManbpHa TOBIIMHA tmin HECYYOi CTIHH IIO-
BUHHA OyTH TaKolo, IO 3aJI0BOJILHSE PE3yJIbTAaTH
PO3paxyHKiB IIbOI0 HOPMAaTUBHOTO IOKYMEHTY.
[TpumiTka. 3HaueHHS tmin, SIKE CII1J] BUKOPUCTOBY-
BaTH y TEBHINM KpaiHi, 3HaxoauThcs y Hariona-
JBHOMY JOAATKy. PekomeHIoBaHe 3Ha4YeHHS J0-
PIBHIOE pe3yJIbTaTy PO3paxyHKiB.

8.1.3 MinimMajbLHa IJI0IA CTIHA

(1)P Hecyua criHa MOBMHHA MaTH MiHIMaJbHY
mwiomty Ha miani 0,04M? 3 BpaxyBaHHAM ycCiX Ka-
HABOK Ta 3arJMOuH.

8.1.4 3’eaHaHHA KaM’STHOI KJIaJIKH

8.1.4.1 biokn kaM’sIHOI KJIaJIKH, BUTOTOBJIEH]I
3aBOACHKHM CIIOCO0OM

(1)P bioku xaM’siHOT KJIAJKW CIiJl TIO€AHYBaTH
3a JIONOMOTOI0 PO3YUHY 3a MEPEBIPCHOI0 TEXHO-
JIOTI€H0.

(2)P bnoku HeapMoOBaHOI KaM’siHOI KJIaJIKH IIO-
BHUHHI YaCTKOBO 3aXOIUTH OJUH Ha OJHUU y Tie-
pPEMiHHIN TOCTIIOBHOCTI TakK, MO0 CTiHA Jisia K
€IMHA KOHCTPYKIIiS.

(3) YV HeapMoBaHiii kimaami OJOKH, BHUCOTA SKHX
MeHmie abo gopiBHIOE 250 MM, TOBHHHI 3aX0/IH-
TH OJMH HA OJHHWI Ha JIOBXUHY, IO JOPIBHIOE
[IOHAWMEHIIIe BUCOTI OJIOKY, MOMHOXEHOT0 Ha
0,4, a6o ma 40MM, BUXOOSYM 3 TOTO, IIO OLIBIIE
(muB.puc.8.1). [lns 61okiB, BUCOTa SIKUX Oljiblle
250MM, IepeKpUTTS OJIOKIB IIOBUHHO JOPiBHIOBA-
TH BUCOTI Ojoky, momHoxkeHoro Ha 0,2 abo
100mMM. ¥V kyTax abo MICIIX TEpeTHHY 3axil
OJIOKIB OJIMH Ha OJHHI MOBUHEH OyTH HE MEHIIE
TOBIIIMHH 0JI0Ka, SAKIIO LEH 3aXig HE 3aT0BOIBHIE
BUMOT, HaBeaeHux Buimie. OOpi3zaHi OJIOKH ciif
BUKOPHUCTOBYBATH JJIsl YTBOPCHHSI TIEPEKPUTTS HA
MEPETHHI 31 CTIHOIO, B SIKY BIIMPAETHCS KIIAIKA.
[Tpumitka. baxkano, 106 JOBXHWHA CTiH Ta PO3MIp
OTBOpPIB Ta OMOPHHUX KOHCTPYKIIHA BiANOBIIAIN
po3mipam OJIOKiB 3 THM, 10O YHUKHYTH HaaMip-
HOTO O0pi3aHHS.

with prefabricated bed joint reinforcement should
be laid in mortar M2.5 or stronger.

8.1.2 Minimum thickness of wall

(1)P The minimum thickness of a wall shall be
that required to give a robust wall.

(2) The minimum thickness. fmin of a loadbearing
wall should satisfy the outcome of the calcula-
tions according to this standard.

Note The value of #min to be used in a Country may be
found in its National Annex. The recommended value
equals the outcome of the calculations.

8.1.3 Minimum area of wall

(1)P A load-bearing wall shall have a minimum
net area on plan of 0,04 m?, after allowing for any
chases or recesses.

8.1.4 Bonding of masonry
8.1.4.1 Manufactured units

(1)P Masonry units shall be bonded together with
mortar in accordance with proven practice.

(2)P Masonry units in an unreinforced masonry
wall shall be overlapped on alternate courses so
that the wall acts as a single structural element.

(3) In unreinforced masonry, masonry units less
than or equal to a height of 250 mm should over-
lap by a length equal to at least 0,4 times the
height of the unit or 40 mm, whichever is the
greater (see figure 8.1). For units greater than 250
mm high, the overlap should be the greater of 0,2
times the height of the unit or 100 mm. At corners
or junctions, the overlap of the units should not
be less than the thickness of the units if this
would be less than the requirements given above;
cut units should be used to achieve the specified
overlap in the remainder of the wall.

NOTE The length of walls and the size of openings
and piers preferably should suit the dimensions of the
units so as to avoid excessive cutting.
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Pucynok 8.1 — IlepekpurTsi 0,10KiB KaM’SIHOI KJIaJAKH

1) nepexpurts: |skuio hu< 250 mm: nepexpurts >0,4 hy a6o 40 MM, BUXOASIUU 3 TOTO, IO

k1o hu> 250 mm: nepexputts >0,2 hy a6o 100 MM, BUXO59H 3 TOTO, 1110

[To3naueHHA
OlybIIIe
OlnbIIe
Key
1) overlap

when /v <250 mm : overlap > 0,4 Ay or 40 mm, whichever is the greater
when /u < 250 mm : overlap > 0,2 Ay or 100 mm, whichever is the greater

Figure 8.1 — Overlap of masonry units

(4) THmi BUOM CKpITUICHHST KaM sSTHOT KJIaJIKH, 10
HE BIAMOBIJAIOTh MiHIMAJIbHUM BHMOTaM MeEpeK-
PUTTSI, MOXHA BUKOPHCTOBYBATH Y BHUIAJKY, KO-
JIU €KCIIEPUMEHTAIILHO JOBEJICHO, 1110 BOHU € 3a-
JTOBUILHAMHU.

I[MPUMITKA B apmoBaniii CTiHI CTYHiHb MEPEKPHUTTS
MO>XHAa BU3HAYUTHU K YaCTHHY NPOCKTYBAaHHs apMma-
TypH.

(5) Y micusx, e Hecydl CTIHM TOETHYIOTHCS 3
HEHECYYHMHU, CJIiJ] BpaxOBYBaTH JIONMYCK Ha IH-
depenmiitny nedopmaiiiro yepe3 MmoB3ydicTb ado
ycaaky. SKIo 1mi CTIHM HE MOETHYIOTHCS 3a J0-
MMOMOTOI0 KJIQJIKH, 1X CIiJ CKPIMUTH BiAMOBIIHH-
MU 3’€IHyBayaMH, 1[0 BUTPUMYIOTh AudepeH-
iy nedopmariiro.

(6) Ilpu >xopcTKOMY MOEAHAHHI PI3HUX MaTepia-
JiB ¢ BpaxoByBaTH ix nudepeHuiiiny nedop-
Mario.

8.1.4.2 EnemMenTH KamM’siHOI KJIAJIKH 3 HATypa-
JIbHOT0 KaMEHIO IIEBHOT0 PO3Mipy

(1) HarypanbHi kaMeHi 3 OcagkoBUX abo MeTa-
MOp(hO3HUX OCAIKOBHX TOPiA Cix 3a3BUYAl yK-
JajaTy Tak, Moo iX IUIOIIMHA OCHOBM OyJja ro-
PHU30HTAIBHOIO 200 Maiike TOPU30HTAIBHOIO.

(2) Ipunerni oO6MUIIOBANIBHI €IEMEHTH KaM'sTHOT
KJIQJIKM 3 HATypaJbHOTO KaMEHIO MOBHMHHI YacT-
KOBO 3aXOJIUTH OJMH HAa OJMH Ha BiJCTaHb, IO
TOpPIBHIOE, IIOHAaWMeHIIe, 1/4 po3mipy MEHIIOro
€JIEMEHTY, PO3MipoM MiHIMYyM 40 MM, SKIIO iHIII
B3SITI MipH HE TapaHTYBaTUMYTh aJCKBaTHY Mill-
HICTb.

(3) B crinax, ae 0I0KH KaM'sSsHOT KJIaJIKK HE TPO-
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(4) Bonding arrangements not meeting the mini-
mum overlap requirements may be used in rein-
forced masonry where experience or experimental
data indicate that they are satisfactory.

NOTE When a wall is reinforced, the degree of over-
lap can be determined as part of the design of the rein-
forcement.

(5) Where non-loadbearing walls abut load bear-
ing walls, allowance for differential deformation
due to creep and shrinkage should be taken into
account When such walls are not bonded togeth-
er, they should be tied together with suitable con-
nectors allowing for differential deformations.

(6) The differential deformation behaviour of ma-
terials should be taken into account if different
materials are to be rigidly connected together

8.1.4.2 Dimensioned natural stone units

(1) Sedimentary and metamorphosed sedimentary
natural stone should normally be specified to be
laid with its bedding planes horizontal or near
horizontal.

(2) Adjacent natural stone masonry- facing units
should overlap by a distance equal to at least 0,25
times the dimension of the smaller unit, with a
minimum of 40 mm, unless other measures are
taken to ensure adequate strength.

(3) In walls where the masonry units do not ex-



XOJIATh Yepe3 TOBIIMHY CTIHH, MOTPIOHO CTBOPH-
TH €JIEMEHTH 3'€JHAHHS, JOBXUHOIO, sIKa JOPIB-
Hioe 0.6...0.7 Big TOBIIMHI CTiHH, 3 IIIarOM, SKHMI
He mepeBulrye 1 M, Ik BEpTHKAIBHO, TaK 1 TOPH-
30HTAJILHO. Takl exreMeHTH KaM'ssHOI KJIAIKH II0-
BUHHI MaTHU BUCOTY He MeHIy HiX 0.3 iX J0BXKU-
HU.

8.1.5 IlIBu, 3an0BHeHi OyaiBeJJbHUM PO3YHHOM
(1) T'opusoHTaNBHI MIBU KIAJAKW Ta JUILOBI BEp-
TUKaQJIbHI TIBU KJIAJIKH, CTBOPEHI VISl 3arajbHOTO
NpPU3HAYCHHS, Ta JIETKUH OyAiBeNbHUM PO3YMH
MMOBHMHHI MaTH TOBIIMHY HE MEHIIY, HDK 6 MM Ta
He Outblny, HDK 15 MM, a TOPU3OHTAJbHI LIBU
KJIAJKU Ta JIMIbOBlI BEPTUKAJIbHI IIBU KJIAJIKH,
CTBOPEHI TOHKUM IIJJACTOM DPO3YHMHY, MOBHHHI
MaTd TOBIIMHY He MeHmry, HiK 0,5 MM Ta He 0i-
JBIY, HIK 3 MM.

I[MPUMITKA IlIBu, ToBIIHHOIO 3 — 6 MM MOXYTh OY-
TH CHPOEKTOBaHi, AKIIO OyAiBeNbHUI pO3uMH OYB
CHGHiaﬂLHO BUKOHAHUI JJIA 0CO0IUBOrO BUKOpHC-
TaHHS, KOJIX IIPOCKTYBAHHS MOKC 6yTI/I 3aCHOBAHC Ha
BHKOPHCTaHHI OyMiBEIBHOTO POIYMHY IS 3aTaIBHOTO
IIPpU3HAYCHHA.

(2) T'opuzoHTaNBHI IBU MTOBUHHI OYTH TOPH30H-
TaJbHUMH, SKIIO MPOSKTYBAIHHUK HE BU3HAYUTH
MO-1HIIIOMY .

(3) k10 BUKOPUCTOBYBATH €JIEMEHTH, IO 3aje-
JKaTh BiJ MyCTOT OyIIBEILHOTO PO3YMHY, TO JIH-
[IbOB1 BEPTUKAJIbHI IIBU KJIAJKHU MOXYTh PO3IJIsi-
JTATUCS SIK 3aITOBHEHI, SIKIO OYyMIBEIbHUI PO3YMH
3allOBHEHUH Ha TOBHY BHCOTY IIBa, BUIE MiHi-
mymy 40% mupuHu enemeHTy. JIMIbOBI BepTH-
KaJlbHI IIBM KJIAJKA B apMOKaM'SHOMY, IO Mif-
MajaloTh IIiJ A0 BUTHHY Ta 3pi3y uepe3 IIBH,
MOBUHHI OyTH TOBHICTIO 3allOBHEHI OyAiBEIbHUM
PO34YHHOM.

8.1.6 Onopu mix KOHHEHTPOBAHUMH HABAHTA-
KeHHSIMHU

(1) KonnentpoBaHi HaBaHTaXEHHSI TTOBUHHI OITH-
patucs Ha CTiHy Ha MiHIMaJbHY JOBXHUHY 90 MM
a00 Ha TaKy JUCTAHIIIIO, sIKa BU3HAYAETHCSA 32 JI0-
MIOMOTOI0 MiJAPaXyHKiB 3TiHO MyHKTY 6.1.3, BU-
XOJSA4YH 3 TOrO, 10 OlIbIIE.

8.2 EnemenTH apmarypu

8.2.1 3arasabHi BinomocTi

(1)P ApmatypHa ctasib mOBUHHA OyTH pO3TaIlo-
BaHA TaKUM YHHOM, 11100 BOHA CTPYKTYpPHO B3ae-
MOJisIa 3 KaM'sSHOKO KJIAIKOXO.

(2)P Sxmo mpocti onopu NPUHHATI B MPOEKTY-
BaHHS, TO yBara Oyle NPUAUIATHCH edeKTam
OyIb-sIKOT CTIMKOCTI, IO MOke OyTu mependade-
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tend through the thickness of the wall, bonding
units with a length equal to between 0.6 and 0,7
times the thickness of the wall, should be built at
a spacing not exceeding 1 m. both vertically and
horizontally Such masonry units should have a
height not less than 0,3 times their length.

8.1.5 Mortar joints

(1) Bed joints and perpend joints made with gen-
eral purpose and lightweight mortars should have
a thickness not less than 6 mm nor more than 15
mm, and bed and perpend joints made with thin
layer mortars should have a thickness not less
than 0,5 mm nor more than 3 mm.

NOTE Joints of thickness between 3 mm and 6 mm
may be constructed if the mortars have been specially
developed for the particular use, when the design may
be based on the use of general purpose mortar.

(2) Bed joints should be horizontal unless the de-
signer specifies otherwise.

(3) When units that rely on mortar pockets are
used, perpend joints can be considered to be filled
if mortar is provided to the full height of the joint
over a minimum of 40 % of the width of the unit.
Perpend joints in reinforced masonry subject to
bending and shear across the joints should be ful-
ly filled with mortar.

8.1.6 Bearings under concentrated loads

(1) Concentrated loads should bear on a wall a
minimum length of 90 mm or such distance as is
required from calculations according to 6.1.3,
whichever is the greater.

8.2 Reinforcement details

8.2.1 General

(1)P Reinforcing steel shall be located such that it
acts compositely with the masonry.

(2) P Where simple supports are assumed in the
design, consideration shall be given to the effects
of any fixity that might be provided by the ma-



Ha KaM'sIHOIO KJIAJIKOIO.

(3) ApmarypHa cTanb B KaM'siHIM KJaJ1i, CIIPOeK-
TOBaHA B SIKOCT1 3rMHAIOYOI0 €JIEMEHTY, TOBUHHA
OyTH yTBOpEHa HaJ1 OTOPOI0, JIe KaM'siHa KJIaJIKa €
Oe3repepBHOI0, HE3BAXKAIOYM HA Te, 4 Oyiu Oa-
JIKU CIIPOEKTOBaHI K HEpO3pi3Ha 4yM Hi. B mici,
JIe 1€ TPAIUIIEThCS, TJI0MIA CTall, HE MEHIIA, HiX
50% momi po3TATHYTOI apMatypu, 10 HeoOXi-
Ha MocepenHl MPOoJIbOTYy, MOBUHHA OyTH Iepe-
OayeHa 3BepXy KaM'sHOI KJIaJKW HaJ OMOPOIO Ta
HaJIHHO TMpUKpiIieHa 3rigHo myHKTy 8.2.5.1 B
ycix BUNAAKax IoHaiMeHme 25% apmarypHOi
cTaii, Mo HeoOXiJHa Ha cepedauHi MPOIbOTY, TO-
BUHHO OyTH MPOBEJCHO KPi3b ONOPY Ta MOAIOHIM
YUHOM HIIMHO MPUKPITIICHO.

8.2.2 IlokpwuTTs cTadi, o apmye

(1) Ayst Toro, mo6 MIHICTH 3'€qHAHHS Oyia po3-
BHHEHA B apMaTypHii cTaii, oOpaHiii 13 BUKOPHC-
TaHHAM Tabywii 4.1, B Oy1iBeTbHOMY PO3YHHI HA
TOPU30HTAJILHUX IBAX:

- MiHIMaJIbHa TIMOMHA TIOKPHUTTS 3 OyAiBEITHHOTO
PO3YMHY BiJl apMaTypHOI CTaJi 10 OBEPXHi Kam'-
STHOI KJIaJKM TOBMHHA OyTH 15 MM (muB. puc.
8.2);

- TIOKPUTTS 3 OyMiBEIbHOTO PO3YMHY BUIIC Ta
HUK4Ye apMaTypHOi CTalli, HAHECEHEe Ha TOPU30H-
TaJbHUX IIBAaX, MOBUHHO OYTH YTBOPEHE TaKUM
YHMHOM, 1100 TOBIIMHA IBa Oyja IHIOHAWMEHIIe
Ha 5 MM OUIBIIOO, HIXK JlaMeTp apMaTypHOi CTa-
T, AJIs 3arajJbHOro MPU3HAYEHHS Ta JIETKUX Oy/Ii-
BEJIBHUX PO3UMHIB.

[MPUMITKA Tlpu BuKOpHCTaHHI TpOpi3iB HA OAHIHN
abo 000X TOBEpXHSAX OCHOBU (yHIAMEHTY OIOKY,
MiHIMaJIbHa TOBIIMHA OYiBEIILHOTO PO3YHWHY HaBKO-
JIO apMaTypy MoKe OyTH BMIll[CHA B TOHIIIOMY IIIBI.

sonry.
(3) Reinforcing steel in masonry designed as a
bending member should be provided over a sup-
port where the masonry is continuous, whether
the beam has been designed as continuous or not
Where this occurs, an area of steel not less than
50 % of the area of the tension reinforcement re-
quired at midspan should be provided in the top
of the masonry over the support and anchored in
accordance with 8.2.5.1. In all cases at least 25 %
of the reinforcing steel required at midspan
should be earned through to the support and simi-
larly anchored.

8.2.2 Cover to reinforcing steel

(1) To allow bond strength to develop where rein-
forcing steel, selected using table 4.1, is located
in mortar in bed joints:

— the minimum depth of mortar cover from the
reinforcing steel to the face of the masonry
should be 15 mm (see figure 8.2);

— mortar cover above and below reinforcing
steel placed in bed joints should be provided, so
that the thickness of the joint is at least 5 mm
greater than the diameter of the reinforcing steel,
for general purpose and lightweight mortars.

NOTE By using grooves in one or both bed faces of
the unit, the minimum thickness of mortar around re-
inforcement can be accommodated in a thinner joint.

Pucynok 8.2 — IlokpuTTs cTaJIi, 110 apMY€ HA TOPU30HTAJIBHUX HIBAX

ITo3nauenns:

1) 1 3aranbHOrO MPU3HAYEHHS Ta JETKUX OYyIiBEJIbHUX PO3YHMHIB.

Key
1) for general purpose and lightweight mortars

Figure 8.2 — Cover to reinforcing steel in bed joints
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(2) lns 3anmoBHEHUX MOPOKHUH a00 CHeIiaibHOT
KOHCTPYKIIi 3'€HaHHS, MiHIMalbHE MOKPHUTTA
JUIsl apMaTypHoOi ctami 3rimHo myHkTty 4.3.3 (3)
noBUHHO OyTH 20 MM 7151 OYIiBEJIBHOTO PO3UMHY
a00 OCTOHHOTO TOKPHUTTS, B Mipy HEOOX1THOCTI,
abo niaMeTp CTEepXkHs, BUXOJSYH 3 TOTO, 110 Oi-
JIBIIE.

(3) KinuiBku 3pi3y Bciei apmaTypHOi craii, 3a
BHHITKOM HEP’KaBilO4Oi CTalli, TOBUHHI MaTH Ta-
KE€ caMe MiHIMallbHe MOKPUTTS, SK IJIsl HE3aXU-
IIEHIM BYTJICIICBIN CTaJll B CUTYAIlil 3HAXOKCHHS
MiJ] BIULIMBOM, SIKIIIO albTEPHATUBHI 3ac00M 3aXU-
CTy HE BUKOPHCTaHI.

8.2.3 MinimMa/jibHA NOBEPXHS apMYBaHHS

(1) B enemenTax 3 apMOBaHOI KaM'ssHOI KJIQJKH,
7ie apMaTypHa CTallb nepeadayeHa st Toro, moo
301IBIIYBAaTH MIIHICTh B IUIOIIMHI €JIEMEHTA, I10-
BEPXHS OCHOBHOI CTali MOBHHHA OyTH HE MEHIIA
3a 0,05 % edexkTHBHOI MJOLII MOMEPEUHOTO Tie-
pepizy elIeMEeHTy, B3STOro K BUPIO epeKTUBHOL
IUPUHA Ta €()EKTUBHOT TOBIIMHH.

(2) Ha crinax, ne apMaTypHa CTallb yTBOpEHa Ha
TOPU30HTAIBFHUX IIBAX JJIS TOTO, 100 301UIbIIY-
BaTH OIIip MOMEPEYHUM HABAHTAKECHHSM, 3aralib-
Ha IJIOMIA TaKOi apMaTypH MOBHHHA OyTH HE Me-
Hima 3a 0,03 % 3aranpHOi IUIOLI MONEPEYHOTro
nepepizy crinu (to6To 0,015 % Ha KOXHIN MOBe-
pXHi).

(3) Sxuro apmarypa yTBOpeHa Ha TOPHU30HTAIb-
HUX IIBaxX JUIi TOTO, IIO0 CIPUSATH KOHTPOJIO
YTBOPEHHSI TPIIMH a00 CTBOPIOBATH TATYYICTh,
3arajpHa IUIOIIA CTalli MOBUHHA OYTH HE MEHIIA
3a 0,03 % 3arajbpHOI TUIOIII MTOTIEPEYHOTO Tepepi-
3y CTIHH.

(4) B apMoBaHuX, 3alIOBHEHII pO3YMHOM eJeMe-
HTaxX KaM'sHOI KJIaJKH 3 MMOPOXXHUHOIO, CIIPOCK-
TOBAHUX MPOCTHUPATHCH TUTHKH B OAHOMY Harmpsi-
MKy, APYTrOpsiiHa apMaTypHa CTajb MOBUHHA OY-
TH TiependavyeHa B HANPSIMKY, MEPIECHINKYJISP-
HOMY OCHOBHIH CTaii, B OCHOBHOMY, JISl PO3IIO-
mimy HanpyskeHHs. [loBepxHs wmi€i IpyropsaHoi
apMaTypHOi cTajli MOBMHHAa OyTH HE MEHIIA 3a
0,05 %rutomi MONEPEeYHOTo Mepepizy eIeMEHTY,
B3STOrO SIK BUPIO €(eKTUBHOI MIMPUHU Ta edek-
TUBHOI TTTUOUHH.

(5) SAxmio nmomepedHa apMaTypHa cTajib MoTpedy-
€TbCS B eNeMeHTi (auB. 1. 6.7.3.), IOBEpXHS TO-
MepeYyHOro apMyBaHHs MMOBHHHA OyTH HE MEHIIa
3a 0,05 % 1uIoIi MoMepevHoro nepepizy eneMeH-
Ty, B3SITOrO sIK BHUPIO e(EeKTHBHOI MIMPUHHU Ta
e(eKTUBHOI TTTUOMHH.

8.2.4. Po3mip craui, mo apmye
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(2) For filled cavity or special bond construction,
the minimum cover for reinforcing steel selected
according 4.3.3 (3) should be 20 mm for mortar
or the concrete cover, as appropriate, or the diam-
eter of the bar, whichever is the greater.

(3) The cut ends of all reinforcing steel, except
stainless steel, should have the same minimum
cover as that appropriate to unprotected carbon
steel in the exposure situation being considered,
unless alternative means of protection are used.

8.2.3 Minimum area of reinforcement

(1) In reinforced masonry members where rein-
forcing steel is provided to enhance the strength
in the plane of the member, the area of main steel
should not be less than 0,05 % of the effective
cross-sectional area of the member, taken as the
product of its effective width and its effective
depth.

(2) In walls where reinforcing steel is provided in
the bed joints to enhance resistance to lateral
loads, the total area of such reinforcement should
not be less than 0.03 % of the gross cross-
sectional area of the wall (1. e. 0,015 % in each
face).

(3) Where reinforcement is provided in bed joints
to help control cracking or to provide ductility,
the total area of the steel should not be less than
0.03 % of the gross cross-sectional area of the
wall.

(4) In reinforced grouted cavity masonry mem-
bers designed to span in one direction only. sec-
ondary reinforcing steel should be provided in the
direction perpendicular to the main steel princi-
pallv to distribute stresses. The area of this sec-
ondary reinforcing steel should not be less than
0.05 % of the cross-sectional area of the member,
taken as the product of its effective width and its
effective depth.

(5) Where shear reinforcing steel is required in
the member (see 6.7.3), the area of shear rein-
forcement should not be less than 0,05 % of the
cross-sectional area of the member, taken as the
product of its effective width and its effective
depth.

8.2.4 Size of reinforcing steel



(1)P MakcumanbHHA pO3MIp CTaii, IO apMYye,
MOBHHEH OyTH TakuM, 1100 MokHa OyJi0 poOuTH
KJIaJIKy B OyJiBebHOMY po34rHi 200 OeTOHHOMY
HATIOBHEHHI.

(2) Apmarypna ctaib B (OpMi CTPHKHS TIOBUHHA
MaTHU MiHIMQJIBHUN JlaMeTp 5 MM.

(3)P MakcumanbHH pO3MIp CTaii, IO apMye,
MOBHHEH OyTH TakuM, 11100 aHKEPHI HaMpy>KEeHHS,
SIK OMHUCaHO B MyHKTI 8.2.5, Oynu HE mepeOiib-
IIeH], a MOKPUTTS apMaTypH, K OMUCAHO B MyHK-
Ti 8.2.2, OyJ10 3aXUIIEHUM.

8.2.5 AHKkep Ta nepeKpHUTTH

8.2.5.1 AHKep Hampy:KeHHsi Ta apMaTypHa
CTAJIb CTHCKAHHA

(1)P Apmatypna crtanp moBuHHa OyTH 3abe3re-
YeHa aHKEepPOM JIOCTAaTHBOI JIOBKMHHU Tak, MI00
BHYTPIIIHI CHJIM, T Jif0 SKUX BOHA 3HAXOIUTh-
cs1, Oynu mepeani 10 OyIiBEIHLHOTO PO3YHHY 200
OCTOHHOTO 3allOBHIOBAYa, Ta II00 TOJIOBXKHE
YTBOPEHHSI TPIIIMH a00 BiJIIapOBYBAaHHS KaM'si-
HOT KJIaJIKK HE TPAIUISUIOCh.

(2) 3akpiruieHHs: TOBUHHO OyTH 37iiiCHEHa 3a J10-
MIOMOT'OI0 TMPSIMOTO aHKEpKa, TaykiB, KOJIH abo
neTelnb, K NoKa3aHo Ha puc. 8.3. AybTepHaTHUB-
HO, Tepellavya HaNpYXCeHHsS MOXe OyTH 3a paxy-
HOK BIJMOBITHOTO MEXaHIYHOTO TPHUCTPOIO, TIe-
PEBIPEHOT0 BUMTPOOYBAHHIMH.

(3) Ipsmuii ankep abo xoina (auB. puc. 8.3 (a)
Ta (0)) HE MOBMHHI OyTH 3aCTOCOBaHi JI0 aHKep-
HOI piBHOI apMaTypHOi CTajli JiaMeTpoM Oiiblie,
HbK 8 MM. I'auku, KomiHa abo meTi He ITOBHHHI
OyTH 3aCTOCOBaHI 0 aHKEPHOI apMaTypHOI cTaii
P CTUCKAHHI.

a) straight anchorage

0T,
g
|
I
I
|
]

¢y hook

(1) P The maximum size of reinforcing steel used
shall be such as to enable proper embedment in
the mortar or concrete infill.

(2) Reinforcing steel in bar form should have a
minimum diameter of 5 mm.

(3) P The maximum size of reinforcing steel used
shall be such that the anchorage stresses, as given
in 8.2.5. are not exceeded and the cover to the
reinforcement, as given in 8.2.2, is maintained.

8.2.5 Anchorage and laps

8.2.5.1 Anchorage of tension and compression
reinforcing steel

(1) P Reinforcing steel shall be provided with suf-
ficient anchorage length so that the internal forces
to which it is subjected are transmitted to the
mortar or concrete infill and that longitudinal
cracking or spalling of the masonry' does not oc-
cur.

(2) Anchorage should be achieved by straight an-
chorage, hooks, bends or loops as shown in figure
8.3. Alternatively stress transfer may be by means
of an appropriate mechanical device proven by
tests.

(3) Straight anchorage or bends (see figure 8.3 (a)
and (b)) should not be used to anchor plain rein-
forcing steel of more than 8 mm diameter. Hooks,
bends or loops should not be used to anchor rein-
forcing steel in compression.

A 9 <a< 150

b) bend

0.7,
e
| |
| |

I

d) loop

Puc. 8.3 — AnkepHi e1eMeHTH:

a) MpsIMUKA aHKep; 0) KOJHO; B) Ta4OK;T') TS
Figure 8.3 — Anchorage details

a) straight anchorage; b) bend; ¢) hook;d) loop
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(4) loBxuHa mpsAMoOro aHkepy [, MOTPIOHOTO AJIs
CTEp>KHs1, OepydH 710 yBaru MocTiiiHe Hampy>XeH-
HA 3 €JTHAHHS, IOBUHHA OyTH OTpUMaHa 3 HACTY-
ITHOT'O BUPA3y:

/s
lb:]/Mé =

4 fbod

ae:
¢ — edeKTUBHMIA TiaMeTp apMaTypHOI CTalll;

f yd — TpOEKTHAa MILHICTh apMaTypHOI CTali,
oTpumMaHa 3 myHKTiB 2.4.1 ta 3.4.2;
f bod, - TIPOEKTHa MIIHICTh aHKepa apMaTypHOi
cTauti, oTpuMana 3 Tabmiwmmi 3.5 abo 3.6 Ta 3.6.4, B
Mipy HeoOXiTHOCTI, Ta 2.4.1.
(5)nst cTprkHIB, 10 MArOTh KiHII Yy BUTJISAII Ta-
YKiB, KOJIIH Ta netens (auB. puc. 8.3 (0), (B) Ta
(T), HOBXKHMHA aHKepa MPH HATATYBaHHI MOXKeE Oy-
™ 3MeHIena 10 0,7 lv.
(6) Sxmo Oinplna mjoma apMaTypHOi CTajl BH-
KOPUCTOBYETHCS, HK BUMAraeTbCsl POEKTOM, TO
JIOBXXKMHA aHKepa MOoXe OyTH 3MEHIIEHa MPOIop-
1iiHO, mepenbayvarouu, 1o:
(1) dyis apMaTypHOi CTalli IPH HATSATYBAHHS JIOB-
KUHa aHKepa He OyJie MEHIIOow, HiX Oinblia 3
BEJIMYMH:
- 0,3 Ip,a00
- 10 miameTpiB cTpuxHSI, a00
- 100 mm
(i1) Jns apmaTypHOi cTani mpu CTHCKAaHHS, JOB-
KUHa aHKepa He OyJie MEHIIIOK HIX OiIbIa 3 Be-
JIVYWH:

- 0,6 Iv,a00

- 10 miametpiB cTprxHS, a00

- 100 mm.
(7) Ilpm 3akpimuieHHI apMyIOUd CTPUXKHIB, IOTIE-
pedyHa apMarypHa CTajb MOBHHHA OyTH mepemda-
YeHa PIBHOMIPHO PO3MOAIICHOI0 B3JIOBXK JIOBXKH-
HU aHKepa, 3 HIOHAWMEHIIE OIHUM CTPM)KHEM
apMaTypHOI CTaJjIi, pO3TAllIOBAHUM B MICIli BUTHY-
Toro ankepy (auB. puc. 8.3(0), (B) Ta (r). 3aranb-
Ha TUIOLIA MONEePeYHO] apMaTypHOI CTajl MOBUH-
Ha OyTu He MeHIa, HiXK 25 % moBepXHi OJHOTrO
3aKpIIUIEHOTO CTPUIKHS apMaTypHOI CTaJIi.
(8) SkmI0 BUKOPUCTOBYETHCS TOTOBE apMyBaHHS
TOPU30HTAJIBHOIO IIBY KJIAJKH, TO JOBKMHA aH-
Kepy NMOBHUHHA 0a3yBaTHUCh Ha THIOBIH MIITHOCTI
AHKEpHOTO 3 €IHAHHs, BU3HAYCHIH BUMPOOYyBaH-
Hamu 3rigHo 3 EN 846-2.
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(4) The straight anchorage length /b required for a
bar, assuming constant bond stress, should be ob-
tained from:

(8.1)

where:

@ is the effective diameter of the reinforcing

steel;

fya  1s the design strength of reinforcing steel,

obtained from 2.4.1 and 3.4.2;

Jood 1s the design anchorage strength of reinforc-
ing steel, obtained from table 3.5 or 3.6 and
3.6.4, as appropriate, and 2.4.1.

(5) For bars ended by hooks, bends and loops (see

Figure 8.3 (b), (c) and (d)), the anchorage length

in tension may be reduced to 0,7/.

(6) Where a greater area of reinforcing steel is
provided than is required by design, the anchor-
age length may be reduced proportionally provid-
ed that:

(1) For reinforcing steel in tension the anchorage
length is not less than the greater of:

— 0.3. or

— 10 bar diameters, or

— 100 mm.

(i1) For reinforcing steel in compression the an-
chorage length is not less than the greater of:

— 0,6l or

— 10 bar diameters, or

— 100 mm.

(7) When anchoring reinforcing bars, transverse
reinforcing steel should be provided evenly dis-
tributed along the anchorage length, with at least
one reinforcing steel bar placed in the region of a
curved anchorage (see figure 8.3 (b). (c) and (d)).
The total area of transverse reinforcing steel
should be not less than 25 % of the area of one
anchored reinforcing steel bar.

(8) Where prefabricated bed joint reinforcement
is used, the anchorage length should be based on
the characteristic anchorage bond strength deter-
mined by tests in accordance with EN 846-2.



8.2.5.2 Hanyck po3TSArHyTOI Ta CTHCHEHOI ap-
MAaTYPHOI cTaJi

(1)P [omxuHa HamyCKiB MOBHMHHA OYTH JOCTAT-
HBOIO IS Iepeiayi MPOEKTHUX CHIL.

(2) JloBknHa HaAMyCKy JIBOX CTPHIKHIB apMaryp-
HO1 CTaJl MOBMHHA OYyTH MiJpaxoBaHa 3TiJHO ITy-
HKTY 8.2.5.1, OCHOBaHii Ha HAMMEHIIIOMY 3 JIBOX
NEPEKPUTUX CTPUIKHIB.

(3) HomxmHa HAIyCKy MDK JIBOMa CTPHKHSIMH
apMaTypHOI cTali MOBHUHHA OyTH:

- [p 1S CTEP)KHIB NMPU CTUCKAHHI Ta JIJISI CTPUXK-
HIB IpU pO3TAryBaHHA, Je MeHme, HiK 30 %
CTPYDKHIB B TIepepi3l 3 €HaH]1 3 HAIyCKOM, Ta JIe
TUCTAHINST MK TEPEKPUTUMH CTEPXKHSAMH B I10-
nepeyHoMy HampsiMi He MeHmIa 3a 10 miameTpiB
CTPHXKHS, Ta 6eTOHHE ab0 OyIiBeNbHO-PO3YHMHHE
MTOKPHUTTS HE MEHIIIE 32 5 1IaMEeTPiB CTPUIKHA.

- 1,4 I i CTpHKHIB MpU po3TAryBanHi, e 30%
abo OipIIe CTPMXKHIB B TEpepi3i € MepeKpuTH-
MU, a00 fKIIO AWCTAHLIA MK T[EePEKPUTHMHU
CTPW)KHSIMHU B TTOTIEPEYHOMY HAMpsIMi € MEHIIIA 32
10 miametpiB cTpmxHs, abo OeToHHe abo OyiBe-
JHHO-PO3YMHHE MMOKPUTTS € MEHIINM 3a 5 jJiamMe-
TPIB CTPUAKHS.

- 2 Ip s cTpWXKHIB IpH po3TATyBaHHI, 1e 1 30%
abo OLbIlIe CTPUXKHIB B Mepepi3l € MePeKPUTUMU
1 IMCTaHIisA MK MEPEKPUTHMHU CTPHIKHIMU MEH-
ma 3a 10 miamerpiB cTpuxHs, abo 6eToHHE abo
OyaiBeNTbHO-PO3YMHHE MOKPUTTS € MEHIINM 3a 5
JiaMETPiB CTPHKHS.

(4) Hamycku Mix CTEpKHSAMH apMaTypHOI CTall
HE TIOBHHHI OyTH 3aCTOCOBaHI B 0OOJACTSIX BHCO-
KOT'0 HaIpy»KeHHs, abo Tam, e po3MipH nepepizy
3MIHIOIOTHCS, HATIPUKIIA/], YCTYI B TOBIIUHI CTiH-
ku. JlucraHuis MK ABOMa NMEPEKPUTHMU CTPHIK-
HSIMH HE TIOBHHHA OyTH MEHIIOO 3a J[Ba JiaMeT-
pu cTprwxHs abo 20 MM, BHXOASYH 3 TOTO, IO
OipIe.

(5) SIxmo BUKOPHCTOBYETHCSI TOTOBE apMyBaHHS
TOPU30HTAJIBHOTO MIBY KJIAJKH, TO JOBKMHA Ha-
MyCKy MOBHHHA OYTH OCHOBaHA Ha TUIOBIM Mill-
HOCTI aHKEPHOTO 3 €JHAaHHS, BU3HAUCHIN BUIIPO-
O0yBanHsamu 3riqHo EN 846-2.

8.2.5.3 AmHkepyBaHHA momnepe4yHoi (3pi3HoI)
apMaTypHOI cTaJii

(1) AnkepyBaHHS MONEPEeYHOI apMaTypHOi cTai,
BKJIIOYAIOUYM XOMYTH, MOBHHHO OYyTH 3iliCHEHE
[UIIXOM BHUKOPHCTAHHA TauKiB Ta KOJIH (JMB.
puc. 8.3 (0) ta (B)), O MiAXOAUTH, Pa3oM 3 IO-
JOBXHIM apMaTypHHM CTPIIKHEM Iepea0adeHuM
ycepeauHi rauka abo KoJTiHa.

(2) AukepyBaHHSI BBaXaeTbCsl €(EKTUBHUM, SIK-

116

8.2.5.2 Lapping of tension and compression
reinforcing steel

(1) P The length of laps shall be sufficient to
transmit the design forces.

(2) The lap length of two reinforcing steel bars
should be calculated in accordance with 8.2,5.1,
based on the smaller of the two bars lapped.

(3) The lap length between two reinforcing steel
bars should be:

— Iy for bars in compression and for bars in ten-
sion where less than 30% of the bars in the sec-
tion are lapped and where the clear distance be-
tween the lapped bars in a transverse direction is
not less than 10 bar diameters and the concrete or
mortar cover is not less than 5 bar diameters.

- 1,41, for bars in tension where either 30 % or
more of the bars at the section are lapped or if
the clear distance between the lapped bars in a
transverse direction is less than 10 bar diameters
or the concrete or mortar cover is less than 5 bar
diameters.

— 2Iy for bars in tension where both 30 % or
more of the bars at the section are lapped and the
clear distance between the lapped bars is less
than 10 bar diameter or the concrete or mortar
cover is less than 5 bar diameters.

(4) Laps between reinforcing steel bars should not
be located at areas of high stress or where the di-
mensions of a section change, for example, a step
in a wall thickness. The clear distance between
two lapped bars should not be less than two bar
diameters or 20 mm whichever is the greater.

(5) Where prefabricated bed joint reinforcement
is used the lap length should be based on the
characteristic anchorage bond strength deter-
mined by tests in accordance with EN 846-2.

8.2.5.3 Anchorage of shear reinforcing steel

(1) The anchorage of shear reinforcing steel, in-
cluding stirrups, should be effected bv means of
hooks or bends (see figure 8.3 (b) and (c)). where
appropriate, with a longitudinal reinforcing bar
provided inside the hook or bend.

(2) The anchorage is considered to be effective



110 3TMH rayka Mae€ MpsSMHUA BIAPI30K JOBXHHOIO
5 miameTpiB CcTpukHA 260 S0MM, BUXOASYH 3 TO-
ro, o OuIbIe, Ta SKIIO BUTHH KOJiHA Mae Tps-
MUH BiIPI30K MOBXHHOKO 10 miamMeTpiB CTPIIKHA
a6o 70 MM, BUXOASIYM 3 TOTO, IO OUIbIIE (JMB.
puc. 8.4).
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where the curve of the hook is extended by a
straight length of 5 bar diameters or 50 mm,
whichever is the greater, and the curve of the
bend is extended by a straight length of 10 bar
diameters or 70 mm. whichever is the greater (see
figure 8.4).

Puc. 8.4 — Ankep nonepe4yHoi apMaTypHoI CTaJIi:
1) 100 a6o 70 MM, BUX0as19H 3 TOTO, 110 OWbIIE; 2) 5@ a60 50 MM, BUXOSYH 3 TOTO, 110 O1IbIIE

a) 3 KojJiHaMHu, 0) 3 rauykamH,
Key

1) 109 or 70mm, whichever is greater ; 2) 50 or 50mm, whichever is greater

a) with bends; b) with hooks

Figure 8.4 — Anchorage of shear reinforcement

8.2.5.4 VYkopoyeHHs1 apMaTypHOi cTajJi Ha-
NPy KeHHSs

(1) B Oynp-sikoMy eneMeHTi, MiIJaHOMY BHUTH-
HAHHIO, KOKEH CTPIDKEHb apMaTypHOi CTaji Io-
BHUHEH IMPOCTATATHCh, 32 BUHATKOM KiHIIEBOI OIO-
pH, 3a TOUKY, Jie B HhOMY BXK€ HEMae rmoTpedu, Ha
JMCTAHIIO, sIKAa JOPIBHIOE e(QEeKTHBHIA THOMHI
eJIeMEHTY abo0 JiaMeTPy CTEPIKHS, TOMHOXKXEHOMY
Ha 12, BUXOAsA4YU 3 TOTrO, 10 Oinbiie. Touka, ae
apMaTypHa CTajlb TCOPETUYHO BXKE HE MOTpiOHA —
1€ Ta, /1€ PO3PAaXyHKOBHI MOMEHT CHUJI OTIOpY Iie-
pepi3y, Marouu Ha yBa3i TIJIbKH MOCTIHHI CTPUK-
Hi, TOPIBHIOE MPHUKIIAZICHOMY MPOESKTHOMY MOMeE-
HTy. O/lHaK, apMaTypHa CTajlb HE TIOBUHHA OyTH
YKOpOUYEHA B 30HI HANpYKCHHS, SKIIO, IOHAM-
MEHIIIE, O/IHA 3 HACTYITHHUX YMOB 33JJOBOJIbHSIETh-
Csl JUIS BCIX PO3CTAaHOBOK MPOEKTHOTO HaBaHTa-
KCHHSI:

- CTPWXKHI apMaTypHOI CTali MPOTATAIOTHCS, 1I0-
HallMEHIIIC Ha JIOBKHMHY aHKEpPY, BIAMOBIIHO 0
iXHBOI MPOEKTHOI MIITHOCTI, BiJi TOYKH, € BOHU
B)K€ HE MOTP10HI JIJIs1 IPOTUCTOSHHS BUTHUHY

- IPOEKTHA 3[aTHICTh JI0 3pi3y B mepepisi, ae ap-
MaTypHa CTajb 3aKIHUYETHCA, € OUIBIIOI BIBIYI
CWJIH 3pi3y 3-3a MPOEKTHUX HABAHTAXXCHb B I[hO-
My Tiepepisi;

- TIOCTIiHI CTPMIKHI apMaTypHOi CTaji B mepepisi,
Jie apMaTypHa CTallb 3aKIHUYEThCS, TNepeadaya-
I0Th JIBifiHY IUIOINLY, MOTPIOHY Ui MPOTHAII MO-
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8.2.54
steel

Curtailment of tension reinforcing

(1) In any member subjected to bending, every
reinforcing steel bar should extend, except at end
supports, beyond the point at which it is no longer
needed, for a distance equal to the effective depth
of the member or 12 times the diameter of the
bar, whichever is the greater. The point at which
reinforcing steel is theoretically no longer needed
is where the design resistance moment of the sec-
tion, considering only the continuing bars, is
equal to the applied design moment. However,
reinforcing steel should not be curtailed in a ten-
sion zone unless at least one of the following
conditions is satisfied for all arrangements of de-
sign load considered:

— the reinforcing steel bars extend at least the
anchorage length appropriate to their design
strength from the point at which they are no long-
er required to resist bending;

— the design shear capacity at the section where
the reinforcing steel stops is greater than twice
the shear force due to design loads, at that sec-
tion;

— the continuing reinforcing steel bars at the sec-
tion where the reinforcing steel stops provide
double the area required to resist the bending



MEHTY 3TUHY B I[bOMY Iepepisi.

(2) Sxmro € mano abo B3arani Hemae ¢ikcamii Ki-
HIS JJI €JIeMEHTY NpU 3TUHI, TO HIOHAWMEHIe
25% rmutomi Hampy>KeHoi apMaTypHOi cTaji, IO
nmoTpiOHa Ha cepeauHi MPOJIbOTY, TOBUHHO OyTH
MPOMYLIEHO Kpi3b omnopy. Lls apmarypa moxe Oy-
TH 3aKpiIvieHa, 3riiHo myHKTy 8.2.5.1, abo 3a0e3-
reyeHa:

- edeKTHBHA JOBXMHA aHKEPY EKBIBaJCHTHA IO
JiaMeTpy CTpPMXKHS, TOMHOXEHoro Ha 12, 3a
[EHTPAIBHOIO JIIHIEIO OMOPH, JI€ Hi KOJIiHA Hi Ta-
YyKa HEMa€ Mepes LEHTPOM ornopu, abo

- e(heKTUBHE aHKEpPYBaHHS €KBIBAJICHTHE O Jia-
METpPY CTPYIKHS, MOMHOXeHoTro Ha 12, + d/2 Bix
MOBEPXHi omopH, nie d — 11e edpeKTUBHA TITHONHA
€JIEMEHTYy, Ta HEMa€ KOJiHa mepea d/2 Ha BHYT-
pIIIHINA CTOPOH1 TOBEPXHI OMOPH.

(3) Tam, me nmucTaHIls Bil MOBEPXHI OMOPHU IO
OMIKYMX KpaiB OCHOBHOT'O HABAaHTAXKEHHS € Me-
HIIIa BBiYl 32 €(EKTUBHY TNIMOMHY, BCS OCHOBHA
apMaTypHa CTajb B €JIEMEHTI, iJJIAHOTO BUTHHY,
MOBUHHA 3QJIUIIATHCh HAa OMOpi Ta OyTH CHOps-
JDKeHAa aHKEpPOM, CKBIBAJCHTHHM JO JiaMeTpy
CTPHIKHSL, IOMHOXeHOMY Ha 20.

8.2.6 3akpinuieHHs1 apMaTypHOI cTAJIi IPU CTH-
CKaHHI

(1)P CrpmxHi apmaTypHOI cTami IpU CTHCKAaHHI
MOBHHHI OyTH 3aKpiIlIeHi, MI0 NePeIKOKATH
JIOKaJIbHOMY MOJIOB)KHbOMY BUTHHY.

(2) B enemenTax, Ae miola Mnojg0BXHbOI apMaTy-
pHOi crtani € Gunbmoro 3a 25% momy KaM' SHOT
KJIQJKU Ta OyIb-sIKUi OCTOHHMI HAIIOBHIOBAY, Ta
OunbIe, HIXK 25% MPOEKTHOrO ONOpY OChOBOIO
HAaBaHTAXXCHHS BUKOPUCTAHO, - 3 €IJHAHHS, IO
OTOYYIOTH MOJIOBXHI CTPHKHI, TIOBUHHI OyTH Tie-
penbadeHi.

(3) Sxumo noTpedyrThes 3' €IHAHHS, BOHU HE I0-
BUHHI OyTH MeHIIe, HiXK 4 MM B Jiamerpi abo Y4
MaKCHMAaJIbHOTO JiaMeTpy MOJOBXKHIX CTEP>KHIB,
BUXOJSIYU 3 TOTO, IO OijibIle, a IIar He TIOBUHEH
NepEeBUIIlYBaTH LIOHAIMEHIIIEe:

- HallMeHINI O1YHUI po3MIp CTiHH;

- 300 MM

- OCHOBHHUH JiaMeTp CTEepKHs, MOMHOXEHUH Ha
12.

(4) BeprukambHi KyTOBI CTEep)KHI apMaTypHOi
CTaJli TIOBUHHI OyTH OMEpTi BHYTPIIIHIM KyTOM
Ha KO)KHOMY IHTEpBal 3 €THAHHS Ta IIeH KyT HE
MOBUHEH mepeBullyBatu 135°. BHyTpimHi Bep-
TUKaJbHA CTEP)KHI apMaTypu MOBUHHI OyTH 00-
MEXEH1 TUTbKU BHYTPIIIHIMU KyTaMU MPH ajbTe-
pPHATUBHUX IHTEpBAIAX 3 €IHAHHS.
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moment at that section.

(2) Where there is little or no end fixation for a
member in bending, at least 25 % of the area of
the tension reinforcing steel required at mid-span
should be earned through to the support. This re-
inforcement may be anchored in accordance with
8.2.5.1, or by providing:

— an effective anchorage length equivalent to 12
times the bar diameter beyond the centre line of
the support, where no bend or hook begins before
the centre of the support.or

— an effective anchorage equivalent to 12 times
the bar diameter plus d/2 from the face of the
support, where d is the effective depth of the
member, and no bend begins before d/2 inside the
face of the support

(3) Where the distance from the face of a support
to the nearer edges of a principal load is less than
twice the effective depth, all the main reinforcing
steel in a member subjected to bending should
continue to the support and be provided with an
anchorage equivalent to 20 times the bar diame-
ter.

8.2.6 Restraint of compression reinforcing steel

(1) P Reinforcing steel bars in compression shall
be restrained to prevent local buckling.

(2) In members where the area of longitudinal
reinforcing steel is greater than 0,25% of the area
of the masonry and any concrete infill, and more
than 25% of the design axial load resistance is to
be used, links surrounding the longitudinal bars
should be provided.

(3) Where links are required, they should be not
less than 4 mm in diameter or 1/4 of the maxi-
mum diameter of the longitudinal bars, whichever
is the greater, and the spacing should not exceed
the least of:

— the least lateral dimension of the wall;

— 300 mm;

— 12 times the main bar diameter.

(4) Vertical reinforcing steel comer bars should
be supported by an internal angle at every link
spacing and this angle should not exceed 135°.
Internal vertical reinforcing bars need only be re-
strained by internal angles at alternate link spac-
ings.



8.2.7 Po3TamyBaHHs cTAJi, 110 ApMY€

(1)P lar craumi, mo apmye, MOBUHEH OyTH JOCTa-
THHO BEJIHKHM IS TOro, 1100 OCTOHHUM 3aIlOB-
HIOBa4 Ta OYJIBEJIbHHM PO3YMH OyJIM TIOMIIICHI
Ta yIIJIbHEH].

(2) Jwucranimis MK CYMDKHOIO TapayielIbHOIO
CTaJUIIO, 110 apMy€, HE TIOBUHHA OyTH MEHINa 3a
MaKCUMaJbHUN PO3MIp arperarty, IIoc 5 MM, abo
niaMmeTpy CTpuxHA, a00 10 MM, BUXOASYH 3 TOTO,
110 OlblIe.

(3) llar po3TarHyToi apMaTypu HE IOBHUHHO IIe-
pesunryBatu 600 mm.

(4) Sx0 ocHOBHA apMaTypHa CTajlb 30CEPEKe-
Ha B IIEHTpax abo THi3Jax MOPOKHIX OJIOKIB, a00
MaJIeHbKI THi3Aa copMoBaHi MpU pO3TaIlyBaH-
HsaM OJIOKIB, TO 3arajibHa IUIOIAa OCHOBHOI apMa-
TYpHOI cTajii He OBUHHA nepeBulyBatu 4 % 3a-
rajibHOI TUIOIII MOTIEPEYHOTO Mepepisy 3aroBHIO-
Baya B IIeHTpi a0o0 THi3Al, KpiM MEPEKPHUTTIB, e
BOHA HE MMOBMHHA TepeBUIILyBaTH 8 %.

(5) Skumo mupmui mar, Hi>Xk TOW, M0 OMHUCAHUN
B MiAMyHKTI (3), mOTpiOeH 1t TOro, o0 OCHOB-
Ha apMmaTypHa cTajb Oyja 30cepekeHa B CIelli-
JIbHO CTBOPEHMX THI3aX, TO (IIaHIli apMOBaHO-
ro nepepizy MoBUHHI OyTH 0OMEXeHi 3TiAHO MyH-
KTy 6.5.3, a Kpok Moxe OyTH 30uIbIIeHu 10 1,5
M.

(6) SAxmio notpiOHa MonepevyHa apMaTypHa CTab,
miar cko0 He moBuHeH OyTu OinbimMm 3a 0,75 mo-
MHOXKEHE Ha e()eKTUBHY TJTUOMHY €IeMEHTY, abo
300 MM, BUXOJISIYH 3 TOT'O, IO MEHIIIE.

(7) ®abpuuna apMaTypa rOpU30HTAIBHOT KITaIKH,
po3TanioBaHa Ha TOPU3OHTAJIBHHUX IIBAaX, OBHUH-
Ha OyTu posramoBaHa 3 marom 600 MM a6o
MEHIIIE, [IEHTPOBAHO.

8.3 JleraJii Aj1s1 monepeAHbO HANPYKEHHS

(1) Heramizamiss mpucTpoiB MOMEPEIHBO HAIpPy-
EeHHsI MOBUHHO OyTH 3rigHo EN 1992-1-1.

8.4 J/letasi oOMexeHOI KaM SIHOI KJIAJIKH

(1)P Crinu o6mesxeHo1 KaM ' STHOT KJIaJIK1 MIOBUHHI1
MPEJCTABISATH COOOI0 BEPTUKAIbHI Ta TOPU30H-
TaJbHI 3a/11300€TOHHI 200 apMOBaHI 0OMEXYIOUi
€JIEMEHTH Il TOTO, 00 BOHHU B3AEMOJISUIN SIK
€IUHUN CTPYKTYPHHUH €JIEeMEHT, KOJIHM BOHH IIiJ-
JArOThCS BIUTHBAM.

(2)P O6Mmesxyroul elleMeHTH Bepxa Ta CTOpPIH IO-
BUHHI OyTH BIUTUTI MICJS TOTO, SIK KaM siHA KJia-
nka Oyle CTBOpeHa, Uid TOro, o0 BOHH Oynu
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8.2.7 Spacing of reinforcing steel

(1) P The spacing of reinforcing steel shall be suf-
ficiently large so as to allow the concrete infill or
mortar to be placed and compacted.

(2) The clear distance between adjacent parallel
reinforcing steel should not be less than the max-
imum size of the aggregate plus 5 mm, or the bar
diameter, or 10 mm whichever is the greater.

(3) The spacing of tension reinforcement should
not exceed 600 mm.

(4) When the main reinforcing steel is concentrat-
ed in cores or pockets of hollow units or small
pockets formed by the arrangement of units, the
total area of main reinforcing steel should not ex-
ceed 4 % of the gross cross-sectional area of the
infill in the core or pocket, except at laps where it
should not exceed 8 %.

(5) When a wider spacing than is allowed by (3)
is required for the main reinforcing steel to be
concentrated in purpose arranged pockets, the
flanges of the reinforced section should be limited
as in accordance with 6.5.3 and the spacing may
beuptol.5m.

(6) Where shear reinforcing steel is required, the
spacing of stirrups should not be greater than
0.75 x effective depth of the member or 300 mm.
whichever is lesser.

(7) Prefabricated bed joint reinforcement placed
in bed joints should be spaced at 600 mm. or less,
centres.

8.3 Prestressing details

(1) Detailing of prestressing devices should be in
accordance with EN 1992-1-1.

8.4 Confined masonry details

(1) P Confined masonry walls shall be provided
with vertical and horizontal reinforced concrete
or reinforced masonry confining elements so that
they act together as a single structural member
when subjected to actions.

(2) P Top and sides confining elements shall be
cast after the masonry has been built so that they
will be duly anchored together.



pa3oM HaJIHHO MPUKPITUICHI.

(3) O6Gmerxyroui eneMeHTH MOBUHHI OyTH mepe-
0adeHl Ha KO)KHOMY PIBHI MOBEPXY, Ha KOKHOMY
NEPEeropoKeHi MK CTiIHAaMHU Ta Ha 000X CTOpO-
Hax KOXXHOTO OTBOPY, IO MAa€ IUIONIYy OUIBIIY,
Hix 1,5 M2 JlogaTkosi 00MeXyroUi eJIeMEeHTU
MOXYTh OyTH TOTpiIOHMMH B CTiHaX, JIJisi TOTO,
o0 MaKCHMalbHUU IIar, SK TOPU30HTAJILHUM,
TaK 1 BEpTUKAJIbHUMN, OYJIH 4 M.

(4) ObMexyrodi eJIeMEeHTH TOBUHHI MAaTH TUIOMLY
TIOTNIEPEYHOro nepepizy He MeHmy, Hix 0,02 M2, 3
MiHIMaJIbHUM PO3MIpOM B IU1aHi cTiHK 150 MM, Ta
MOBHUHHI OyTH CHOPSDKEHI TOJIOBXHBOIO apMa-
TypOI0, 3 MiHIMaJIbHOIO IUIOIICIO €KBIBAJICHTHOIO
no 0,8 % mouy momepeyHoro mepepizy obme-
’KYIOUOTO €JIEMEHTY, ajle He MeHIue, Hix 200 Mmm>.
Cxo0u, n1iaMeTpoM He MEHIIIE, HiXK 6 MM, 3 IIIaroM
He Ourpmie, HiXXK 300 MM, MOBHHHI OyTH TaKoX
nepenbaveni. Jleramizamiss apMatypu TOBHUHHA
OyTH 3T1IHO MyHKTY 8.2.

(5) B criHax oOMeXeHOI KaM STHOT KJIQJKH, JI¢ BH-
KOPHUCTOBYIOThCSL Onoku ['pymu 1 Ta I'pymnu 2,
OJIOKH, TPHWJIETIl /0 OOMEXYIOUHX EJIEMEHTIB,
MOBUHHI 3aX0JIUTH OJUH Ha OJMH, 3T1IHO MPaBUJI,
OnmMcaHuX B MyHKTI 8.1.4 1y1s 3’ € THAHHS KaM sTHOT
KIaAKu. AJNbTEpHATHBHO, apMmarypa, HE MeEHIIa
HIK CTEpXKHI AiaMmeTpoM 6 MM abo0 eKBiBaJIeHT, 3
marom He Outbiie Hik 300 MM, HagiHO MPHUKPI-
TUieHa B OETOHHOMY 3aIllOBHIOBadi Ta IIBax i3 3a-
MOBHEHHSIM OYyIiBEIbHUM PO3YMHOM, MOBHUHHA
OyTH 3acTOCOBaHA.

8.5 3’ ennanns crin

8.5.1 3'enHaHHA CTiH MNepPeKpPUTTAM Ta MOK-
PUTTAM

8.5.1.1 3araabHi BimoMocTi

(1)P Slkmio mpumyckaeTbcs, IO CTIHM MOBHUHHI
OyTH 0OMEXEHI TMEePEKPUTTIM Ta MOKPUTTIM, TO
CTiHM OyAyTh MPUEAHAHI IO MEPEKPUTTS a00 MO-
KPUTTS JJIsl TOTO, 100 YTBOPIOBATH Nepenavy
NPOEKTHUX IONIEPEYHNX HABAHTAKEHb /IO eIeMe-
HTIB KPIIJICHHS.

(2) Ilonepeuyni HaBaHTa)XeHHS TOBHHHI Tepefa-
BaTHCh JIO €JIEMEHTIB KPIIUICHHS 3a JIOTIOMOTOIO
KOHCTPYKIIii MepeKpuTTsi ab0 MOKPHUTTS, HAIpH-
KJIaJ1, 3a1i300eToHOM 200 30ipHUM OeTOHOM, abo
JepeB THUMHU TIepeKJIaIMHaMHU, HapuKiIag, o0-
[IMBKA JOIIKAMH, MPU YMOBi, IO KOHCTPYKIIis
HOKPHTTS Y MEPEKPUTTS 37[aTHA MPOSIBISATH IO
niagparmu, abo 3ailiCHEHa KIJIBIIEBOIO OaKoIo,
3IaTHOIO TiepefaBaTH CyMapHHiM 3pi3 (3CyB) Ta
edexTH nii BUruHy. B iHIIIOMy BUMaaKy omip Tep-
TSl OMOPH KOHCTPYKTUBHHX EJIEMEHTIB Ha CTiHAaX
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(3) Confining elements should be provided at
even floor level, at every interception between
walls and at both sides of every opening having
an area of more that 1,5 m?. Additional confining
elements may be required in the walls so that the
maximum spacing, both horizontal and vertical is
4 m.

(4) Confining elements should have a cross-
sectional area not less than 0,02 m?, with a mini-
mum dimension of 150 nun in the plan of the
wall, and be provided with longitudinal rein-
forcements with a minimum area equivalent to
0,8% of the cross-sectional area of the confining
element, but not less than 200 mm?. Stirrups not
less than 6 mm diameter, spaced not more than
300 mm should also be provided. The detailing of
the reinforcements should be in accordance with
8.2.

(5) In confined masonry walls where Group 1 and
Group 2 Units are used, the units adjacent to the
confining elements should be overlapped accord-
ing to the rules prescribed in the clause 8.1.4 for
bonding of masonry. Alternatively, reinforcement
not less than 6 mm diameter bars or equivalent
and spaced not more than 300 mm, duly anchored
in the concrete infill and in the mortar joints,
should be adopted.

8.5 Connection of walls
8.5.1 Connection of walls to floors and roofs

8.5.1.1 General

(1) P Where walls are assumed to be restrained by
floors or roofs, the walls shall be connected to the
floors or roofs so as to provide for the transfer of
the design lateral loads to the bracing elements.

(2) Transfer of lateral loads to the bracing ele-
ments should be made by the floor or roof struc-
ture, for example, reinforced or precast concrete
or timber joists incorporating boarding, provided
the floor or roof structure is capable of develop-
ing diaphragm action, or by a ring beam capable
of transferring the resulting shear and bending
action effects Either the fnctional resistance of the
bearing of structural members on masonry walls,
or metal straps of suitable end fixing, should be
capable of resisting the transfer loads.



KaM STHOI KJiIagxy a00o MeTajiyHl CKOOH BIiIIOBI-
HOTO KIHIIEBOT'O 3aKpillJICHHS MOBUHHI TpUMAaTH
omip nepeaavi HaBaHTAKCHHS.

(3)P B wmicusix, ne nepekpurTsi a0o NOKPUTTS TH-
CHE Ha CTiHY, JOBXMHA OTIOPY TOBUHHA OyTH J0-
CTaTHBOIO JUIS TOTO, 1100 3a0e3neuyBaTH HECYdy
3IaTHICTH Ta OIIp 3CyBYy, O€pydu A0 yBaru BHPO-
OHUYMIA JOMYCK Ta JIOMYCK Ha MOHTAX.

(4) MiniManpHa JOBXXKHHA OMOPU MEPEKPUTTS Ta
MOKPUTTS. Ha CTiHAX MOBHHHA OyTH BHM3HAYCHA
3T1JIHO MiApaxyHKY.

8.5.1.2 3’ ennaHHs MJIAHKaMHU

(1)P B Micusx, ¢ BUKOPHCTaHI TUIAHKW, BOHU
IIOBMHHI Iepe/laBaTH IONEPEeYHEe HABAHTAKEHHS
MK CTIHOIO Ta YTPUMYIOUYUM KOHCTPYKTHBHUM
€JIEMEHTOM.

(2) B micusx, ae Ha/UIMIIOK HAaBAaHTAKCHHS Ha
CTiHI HEe3HAYHWH, Ha PUKJIIAJ, HA 3  €IHAHHI TOP-
1[EeBOT CTIHW/TIOKPUTTS, OCOOJHMBY yBary ciija
IPUIUIATH 3a0e3neueHHI0 e(eKTUBHOTO
3" €IHAHHA MK CKOOaAMHU Ta CTIHOO.

(3) Kpoxk maHoK MiXk CTiHAMH Ta TIOKPUTTAM 200
MEPEKPUTTSAM MOBUHEH OYTH HE Oiblle, HIK 2 M
JUTSL CTIOPY/l, BUCOTOIO B 4 moBepxu, Ta 1,2 M jyist
BUIIUX CIIOPYI.

8.5.1.3. 3’ exnaHHA cHI010 TepTH

(1)P B micusix, e 6€TOHHI EPEKPUTTS, TOKPUTTS
a00 KiJbleBl OAlKU HECYTh MpsiME HaBaHTAKEHHS
Ha CTiHY, CHJIa TEPTs MOBUHHA MEepPeIaBaTH TOIe-
pEUHi HaBaHTa)KEHHS.

8.5.1.4 KisibnieBi aHkepHu Ta KibleBi 0aaKkn

(1) Sxmo nepenaya HoONEpeYHUX HABAHTAXKEHb
710 €JIEMEHTIB KpIIJICHHS 37iiiCHEHa TTPU BUKOPH-
CTaHHI KUTbLIEBUX OalloK ab0 KITBIEBUX aHKEPIB,
BOHHM TOBHMHHI OyTH pPO3TallOBaHi Ha KOXHOMY
piBHI MepekpuTTsi abo Oe3nocepeHbO HIKYE.
Kinb1ieBi ankepu MOXKYTh CKJIaiaTHCS 3 3ai300e-
TOHY, apMOBAaHOI KJaJK{, cTaii abo jaepeBa Ta
MOBHHHI BUTPUMYBATH CUTy po3Tsiranus 45 kH.
(2) Sxuo KinblLieBl aHKepU HE € Oe3mepepBHUMH,
CJIiJT IPUHAHSATH JTOAATKOBI MipH, mo0 3a0e3rnedn-
TH 6€31ePepPBHICTb.

(3) Kinbuesi ankepu, CTBOpEHi 3 3ai300€TOHY,
MOBUHHI MICTUTH IIOHAMMEHIIE 1Ba CTEPKHI JUIS
apMyBaHHs IUIoLIEl0 IoHaiimenmue 150 mm2. Tle-
PEKPUTTS MOBUHHI OyTH cripoekToBaHi 3rifno EN
1993-1-1 Ta po3ramoBaHi B MIaXOBOMY TOPSIKY,
AKIo 1e MoxiuBo. [lapanenbHa Hepo3pi3Ha ap-
MaTypa MOXe OyTH pO3TJIIHyTa 3 IXHIM TOBHHM
MONIEPEYHUM IHepepi3oM, MpPHU YMOBI, IO BOHH
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(3) P Where a floor or roof bears on a wall, the
bearing length shall be sufficient to provide the
required bearing capacity and shear resistance,
allowing for manufacturing and erection toleranc-
es.

(4) The minimum bearing length of floors or
roofs on walls should be as required by calcula-
tion.

8.5.1.2 Connection by straps

(1) P Where straps are used they shall be capable
of transferring the lateral loads between the wall
and the restraining structural element.

(2) When the surcharge on the wall is negligible,
for example, at a gable wall/roof junction, special
consideration is necessary to ensure that the con-
nection between the straps and the wall will be
effective.

(3) The spacing of straps between walls and
floors or roofs should be not greater than 2 m for
buildings up to 4 storeys high, and 1,25 m for
higher buildings.

8.5.1.3 Connection by frictional resistance

(1)P Where concrete floors, roofs or nng beams
bear directly on a wall, the frictional resistance
shall be capable of transferring the lateral loads.

8.5.1.4 Ring ties and ring beams

(1) When the transfer of lateral loads to the brac-
ing elements is to be achieved by the use of ring
beams, or ring ties, they should be placed in every
floor level or directly below. The ring ties may
consist of reinforced concrete, reinforced mason-
ry, steel or wood and should be able to support a
design tensile force of 45 kN.

(2) When the ring ties are not continuous, addi-
tional measures should be undertaken to ensure
continuity.

(3) Ring ties made of reinforced concrete should
contain at least two reinforcing steel bars of at
least 150 mm?. The laps should be designed in
accordance with EN 1992-1-1 and staggered, if
possible. Parallel continuous reinforcement may
be considered with their full cross section provid-
ed that they are situated in floors or window lin-
tels at a distance of not more than 0,5 m from the



po3TamnioBaHi BIJIMOBIHO Ha MEPEKPHUTTI abo Bi-
KOHHUX TIEPEeMHUYKaxX Ha BIJCTaHl HE OUIbIIe, HIXK
0,5 M BiJl CEpeIMHH CTIHH Ta IEPEKPUTTS

(4) SIk110 BUKOPHCTOBYETHCS MEPEKPUTTS O€3 i
niadparmu, abo mapy KOB3aHHS PO3TAIIOBaHI i
OTOpaMH TMEPEKPUTTSI, TOPU3OHTATBHE YKPIIJICH-
HS CTIH TOBMHHO OYyTH 3IIMCHEHO KIJBIIEBUMH
Oankamu a00 CTAaTHYHO €KBIBAJICHTHUMU €JICMEH-
TaMmHu.

8.5.2 3 eaHaHHA MiX cTIHAMU
8.5.2.1 IlepeTunu

(1)P TIlepeciuni Hecywi CTiHM TOBHHHI OyTH
3'€THAaHHI TaK, MO0 TMepenaBaTy HEOOXiAHI Bep-
TUKaJIbHI Ta MONEepPEeUHi HAaBaHTAXXECHHSI.

(2) loB Ha mepeTHHI CTiH MOBUHEH OyTH CTBO-
peHui:

- 3'eqHaHHAM Knanku (nuB. 8.1.4), abo

- 3’e¢iHyBadaMu ab0 apMaTypolo, IO MPOXOIUTH
B KOXKHY CTiHY.

(3) Iepeciuni Hecydyi CTIHU MOBUHHI OyTH BCTa-
HOBJICHI OZJHOYACHO.

8.5.2.2 IlycToTHi cTiHM Ta CTIHH i3 3aXHCHHUM
NOKPHUTTAM

(1)P JIBa monoTHa MyCTOTHO1 CTIHM MOBUHHI OyTH
e(eKTHUBHO 3 €JIHaHI.

(2) Ankepu 1t KpirieHHS! OOJMIIOBAHHS CTiHH,
3 €QHYIOYM J[Ba TIOJOTHA ITyCTOTHOI CTiHH a0o
CTIHY 13 3aXHMCHUM IMOKPHUTTAM Ta ii OMOPHY CTi-
Hy, TIOBUHHI OyTH HE MEHII, HIX YHCIO0, Tiapa-
XOBaHe 3rigHo 6.5, y BIIMOBIAHMX BUMAAKaX, Ta
HE MEHIII, Hi)K Nmin HA M.

I[MPUMITKA 1 Bumoru moa0 BUKOPHCTaHHS aHKEPIB
JUTS KPITUIEHHST OOJIMIIOBAIEHUX CTIiH JIaHi B

EN 1996-2.

MMPUMITKA 2 fxmo 3'e€qHyrovi eIeMeHTH, Halpu-
KJ1aJ1, TOTOBA, 3B 's3aHa 13 OCHOBOIO (hyHAAMEHTY, ap-
MaTypa, BHKOPHUCTaHI ISl TOTO, MO0 3 €qHATH NBa
MOJIOTHA CTIHH, KOYKHE BBEACHHS €JICMEHTY CJIiJ PO3T-
JSIIATH SIK aHKEP JUTS KPITJICHHS OOUIIOBAHHSI CTiHH.
[MPUMITKA 3 3HaueHHS Nimin JUIA IyCTOTHOI CTiHU Ta
CTIHH 13 3aXHCHHUM IMOKPUTTAM [JIs1 BUKOPUCTAHHA B
KpaiHi MOXyTb OyTH 3HaiineHni B i HauionansHomy
J0JATKy; PeKOMEHJ0BaHe 3HAYCHHs U1 000X € 2.

8.5.2.3 Ctinu 3 1BOX MOJIOTEH

(1)P /IBa monoTHA CTiHH 3 IBOX IOJIOTEH MTOBHUHHI
OyTH €(PEKTUBHO 3 €THAHI.

(2) Ankepu it KpirieHHS! OOJMIIOBAHHS CTiHH,
0 3’€IHYIOTh JIBa TIOJIOTHA CTIHH 3 JIBOX IOJIO-
TeH, MOBHHHI OyTH miapaxoBaHi 3rigHo 6.3.3(2)
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middle of the wall and floor, respectively

(4) If floors without diaphragm action are used, or
sliding layers are put under the floor bearings, the
horizontal stiffening of the walls should be en-
sured by ring beams or statically equivalent
measures.

8.5.2 Connection between walls
8.5.2.1 Intersections

(1)P Intersecting loadbearing walls shall be
joined together so that the required vertical and
lateral loads can be transferred between them.

(2) The joint at the intersection of walls should be
made either by:

— masonry bond (see 8.1.4). or

— connectors or reinforcement extending into
each wall.

(3) Intersecting loadbearing walls should be
erected simultaneously

8.5.2.2 Cavity and veneer walls

(1) P The two leaves of a cavity wall shall be ef-
fectively tied together.

(2) Wall ties connecting together the two leaves
of a cavity wall or between a veneer wall and its
backing wall should be not less than the number
calculated according to 6.5, where relevant, nor
less numin per m?.

NOTE 1 The requirements for the use of wall ties are
given in EN 1996-2.

NOTE 2 When connecting elements, for example, pre-
fabricated bed joint reinforcement, are used to connect
two leaves of a wall together, each tying element
should be treated as a wall tie.

NOTE 3 Values of nmin for cavity and veneer walls,
for use in a country may be found in its National An-
nex; the recommended value for both is 2.

8.5.2.3 Double-leaf walls

(1) P The two leaves of a double-leaf wall shall
be effectively tied together.

(2) Wall ties connecting the two leaves of a dou-
ble-leaf wall, calculated according to 6.3.3(2),



Ta MaTH BIJIOBIHY TUIONIY ITOMIEPEYHOTO Tepepi-
3y 3 KUIBKICTIO PO3 €MIB j Ha KBaJpaTHUNA METp
CTIHU 3 JIBOX IMOJIOT€H, Ta OyTH PIBHOMIPHO PO3-
MMOIJIEHUMHU.

[MPUMITKA 1 Hesixi ¢popmu TOTOBOI, 3B A3aHOI 3 OC-
HOBOIO (pyHIAMEHTy, apMaTypH MOXKYTb TaKOX BH-
CTyHaTu B AKOCTi aHKEpiB MK JBOMa MOJIOTHAMH CTi-
HU 3 1BOX mosoreH (muB. EN 845-3).

[MPUMITKA 2 3nadeHHs j 11 BUKOPUCTAHHS B Kpai-
HI MOke OyTu 3HalijneHo B 11 HamioHaibHOMY qomat-
KYy; PEKOMEH/IOBaHe 3HaYCHHS - 2.

8.6 I1a3u Ta BHIMKH B cTiHAX
8.6.1 3araapHi BimoMocTi

(1) IMazm Ta BUIMKM HE TMOBHHHI IMOPYIIyBaTH
CTIMKICTb CTIHH.

(2) ITa3u Ta BUIMKHM HE IOBUHHI IPOXOTUTH Yepe3
nepeMuyky ado 1HII KOHCTPYKTHBHI OJIOKHU, BOY-
JI0BaHi B CTiHI, TAaKOX BOHM HE TIOBUHHI OyTH B
eJIEMEHTax KaM SHOi KJIQJKH, OKPIM THX, IO Ie-
pendadeHi MPOEKTOM.

(3) B mycToTHUX CTiHAaX MOJOXEHHS Ma3iB Ta BU-
iMOK TOBMHHO OyTH PO3IJITHYTO OKPEMO JUISl KO-
KHOT'O TOJIOTHA.

8.6.2 BepTukaibHi na3u Ta BUIMKHI

(1) 3HMKEHHSM BEPTHKAIBHOTO HABAaHTA)KCHHS,
ONOpYy 3CYyBY Ta BUTMHY, CIIPUYMHEHUM BEpPTHKA-
JbHUMH [a3aMU Ta BUIMKAMH, MOKHA 3HEXTYyBa-
TH, SIKIIO TaKi BEPTUKAIBHI Ma3d Ta BUIMKH He
ruoI, HIXK tchy; IIHMOWHA BUIMKHM Ta Masy IO-
BUHHA BKJIIOYATH TIMOUHY OYyIb-IKOTO OTBOpY,
3po0JEHOro Mijl Yac CTBOPEHHS BUIMKH Ta Masy.
Sxmo 1e 3HAaYCHHSI MEPEBUIINCHE, TOJI BEPTHKA-
JbHE HABaHTAXKEHHS, OMIp 3CYBY Ta BUTHHY IO-
BUHHI OyTH TepeBipeHi 3a JOIOMOTOI0 po3paxy-
HKYy T[epepidy KaM SHOi KIagKd 3 BiJHATHMH
3HAYCHHSIMH I1a3iB Ta BUIMOK.

[MPUMITKA 3naueHHs tcny A7 BUKOPUCTAHHA B Kpa-
iHi Moxe OyTH 3HaljeHo B 1i HamioHamsHOMY momart-
Ky. PexoMeHmoBaHi 3HA4YeHHS, IO JaHI B TaOIWII
HIDKYE.

should have a sufficient cross-sectional area with
not less than j connectors per square metre of the
double-leaf wall, and be evenly distributed.

NOTE 1 Some forms of prefabricated bed joint rein-
forcement can also function as ties between the two
leaves of a double-leaf wall (see EN 845-3).

NOTE 2 The value of j for use in a country may be
found in its National Annex; the recommended value
is 2.

8.6 Chases and recesses on walls
8.6.1 General

(1) P Chases and recesses shall not impair the
stability of the wall.

(2) Chases and recesses should not pass through
lintels or other structural items built into a wall
nor should they be allowed in reinforced mason-
ry’ members unless specifically allowed for by
the designer.

(3) In cavity walls, the provision of chases and
recesses should be considered separately for each
leaf.

8.6.2 Vertical chases and recesses

(1) The reduction in vertical load, shear and flex-
ural resistance resulting from vertical chases and
recesses may be neglected if such vertical chases
and recesses are not deeper than fchv. the depth of
the recess or chase should include the depth of
any hole reached when forming the recess or
chase If this limit is exceeded, the vertical load,
shear and flexural resistance should be checked
by calculation with the masonry section reduced
by the chases or recesses.

NOTE The value of #+, for use in a Country may be
found in its National Annex. The values given in the
Table below are recommended.

Po3mipu BepTHKaJbHUX Ma3iB Ta BUIMOK HA KaM sIHil KJIaalli, 10 J0MyCKAIOThCS
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0e3 migpaxyBaHb

[Ta3u Ta BUIMKH, YTBOPEHI TICIs YKIIaJaHHS [a3u Ta BUIMKH, YTBOPEHI i/ 4ac yKJalaHHS
KaM ' STHOT KJIaJK1 KaM STHOT KJIaJKU
ToBmrHa | MakcumanbHa MakcumalibHa IUpUHa MinimMabHa TOBIM- | MakcuMaibHa IIr-
CTiHU rOuHa MM Ha PEILTH CTIHU puHa
MM MM
85-115 30 100 70 300
116-175 30 125 90 300
176-225 30 150 140 300
226-300 30 175 175 300
>300 30 200 215 300

[MPUMITKA 1 MakcumanbHa rinuOuHa BUIMKK a00 Ma3y MOBHHHA BKIIOYATH TMTUOWHY OyAb-SIKOTO OTBOPY,
3pO0JICHOTO IIiJ1 Yac YTBOPEHHS BUIMOK Ta Ma3iB.

[MPUMITKA 2 BepTtukanbHi ma3u, sSKi He TPOTATYIOTHCS OibINe, HIK Ha OJHY TPETIO BUCOTH MOBEPXY HAIl
piBHEM MEPEKPHUTTS, MOXKYTh MaTH IHOMHY A0 80 MM Ta mmpuHy 10 120 MM, SKIIO TOBLIMHA CTiHU 225 MM
abo OimbIre.

I[MPUMITKA 3 I'opuzoHTaNbHA BiICTaHh MK CYMIKHUMH T1a3aMH a00 MiXK ITa30M Ta BHIMKOIO a00 OTBOPOM
MMOBMHHA OYTH HE MEHIIIe, HiXK 225 MM.

[MPUMITKA 4 T'opuzoHTanbHa BiACTaHb MiX JBOMa OyIb-SIKUMU CYMDKHUMH BUIMKaMH, HE3BKAIOUH Ha Te,
YW BOHHW TPAIULIOTHCS HA Till caMiif CTOPOHI 9 Ha MPOTHIICKHIN CTOPOHI CTiHH, a00 M’k BUIMKOIO Ta OTBO-
POM, He TIOBUHHA OyTH MEHIIIOI0, HIXK IIMPHHA O1IbII ITUPOKOT 3 IBOX BUIMOK, [IOMHOKEHA Ha JBa.
I[MPUMITKA 5 KymynaTuBHa IIHpHHA BEPTUKANBHUX 1a3iB Ta BUIMOK HE IOBUHHA MEPEBUILYBATU JOBXKUHU
CTiHH, ITOMHOeHOI Ha 0,13.

Sizes of vertical chases and recesses in masonry, allowed without calculation

Chases and recesses formed | Chases and recesses formed during construction
after construction of masonry of masonry
Thickness of wall | max depth max width minimum wall thick- max width

mm ness remaining

mm mm mm mm

85-115 30 100 70 300

116- 175 30 125 90 300

176-225 30 150 140 300

226 - 300 30 175 175 300

>300 30 200 215 300

NOTE 1 The maximum depth of the recess or chase should include the depth of any hole reached when
forming the recess or chase.

NOTE 2 Vertical chases which do not extend more than one third of the storey height above floor level may
have a depth up to 80 mm and a width up to 120 mm, if the thickness of the wall is 225 mm or more

NOITE 3  The horizontal distance between adjacent chases or between recess or an opening a chase and a
should not be less than 225 mm.

NOTE 4 The horizontal distance between any two adjacent recesses, whether they occur on the same side or
on opposite sides of the wall, or between a recess and an opening, should not be less than twice the width of]
the wider of the two recesses.

NOTE 5 The cumulative width of vertical chases and recesses should not exceed 0,13 times the length of the
wall.
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8.6.3 'opu3oHTAILHI Ta HAXW/IEHI Ma3u

(1) Byap-siki TOpU3OHTAJBHI Ta HAXWJICHI Ma3u
MMOBHUHHI OyTH pO3TaIlioBaHi B MEKaX OJIHIETI BO-
ChbMOI YHMCTOT BUCOTH CTiHH, Haja abo mijJ mepek-
pUTTSAM. 3arajbHa TJIMOWHA, BKIIOYAIOYU TIIMOU-
Hy OyIb-SIKOTO OTBOpY, YTBOpEHa I yac Qop-
MyBaHHS a3y, IOBUHHA OyTH MEHIA, HIXK tchh, 3
YMOBH, 1110 €KCHEHTPUYHICTh B 30HI a3y MEHIIa,
HDK #/3. SIkuio 1ie 3HaueHHs nepeOiblleHe, Bep-
TUKaJIbHE HABAHTAXXEHHS, OMIp 3CYBY Ta BUTHUHY
MMOBUHHI OyTH TIEpEeBipeH] MiApaxyHKaMH IMepepi-
3y KaM SHOI KIAJK{ 3 BIIHATHMH 3HAYCHHSIMHU
a3iB Ta BUIMOK.

[MPUMITKA 3naueHHs tchy A7 BAKOPUCTAHHSA B Kpa-
iHi Moxe OyTH 3HalaeHo B 1i HamioHamsHOMY momart-
Ky. 3HaYCHHS, JaHi B TAOJHUIlI HIDKIE, PCKOMEHIOBaHI.

8.6.3 Horizontal and inclined chases

(1) Any horizontal and inclined chases should be
positioned within one eighth of the clear height of
the wall, above or below a floor. The total depth,
including the depth of any hole reached when
forming the chase, should be less than fchp,
providing that the eccentricity in the region of the
chase is less than #/3. If this limit is exceeded, the
vertical load, shear and flexural resistance should
be checked by calculation taking the reduced
cross section into account.

Note The value of znn for use in a Country may be
found in its National Annex. The values given in the
Table below are recommended.

Po3mipy ropn3oHTAIBHUX Ta HAXWICHHX MAa3iB HA KaM siHIM KJIaali, 110 J0MyCKalThCs

0e3 migpaxyBaHb

MakcumanbHa TJIHOHHA,
ToBmmAa cTiHA MM
MM AOCOIIIOTHA TOBXUHA Hopxuaa<1250 mm
85-115 0 0
116-175 0 15
176-225 10 20
226-300 15 25
no”ana 300 20 30

[MPUMITKA 1 MakcumanbHa TIMOMHA a3y MOBUHHA BKJIFOYATH TITHOUHY OYIb-IKOT'O OTBOPY, YTBOPEHOTO
i 9ac YTBOPEHHS Ma3H.

[MPUMITKA 2 T'opu3oHTanbpHA BifIcCTaHh MiX KIHIIEM Ta3y Ta OTBOPOM HE IMOBHHHA OYTH MEHIIWM, HiX
500 Mm.

MMPUMITKA 3 l'opuzoHTanbHa BiICTaHb MK CYMIKHUMH Na3aMH OOMEKEHOT TOBKHUHH, HE3BaXKarouu Ha
Te, Y1 BOHH TPAIUIIOTHCS Ha Tii caMiii cTOPOHI ab0 MPOTHIICKHIM CTOPOHI CTiHU, HE TTOBUHHA OyTH MEH-
113, HiXK TOBKMHA HalJOBLIOTO Ma3y, IOMHOXEHA Ha ABa.

[MPUMITKA 4 B crinax, ToBuiHa sskux Oinblia, Hixk 175 MM, gonyiieHa riau0rHa na3zy Moxke OyTH 3011b-
nreHa Ha 10 MM, SIKIIO Ma3-11e MallMHHA Bpi3Ka, 10 BUKOHAHA TOYHO HA MOTPiOHY MMOMHY. SIKII0 BUKOpH-
CTOBYIOTHCSI MAIlIMHHI BPi3KH, Ta3W MOXKYTh OYTH BUpi3aHi Ha 000X CTOPOHAX CTiH, TOBIIMHOIO HE MEHIIE,
HiXK 225 MM, Ha TOUHY 10 MM.

[MPUMITKA 5 Illupuna na3zy He MOBHHHA NIEPEBUIIYBATH ITOJOBUHH 3JIUIIKOBOI TOBIIUHH.
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Sizes of horizontal anil inclined chases in masonry, allowed without calculation

Thickness of wall mm Maximum depth mm
Unlimited length Length < 1250 mm
85-115 0 0
116- 175 0 15
176- 225 10 20
226 - 300 15 25
over 300 20 30

NOTE 1 The maximum depth of the chase should include the depth of any hole reached when forming the
chase.

NOTE 2 The horizontal distance between the end of a chase and an opening should not be less than
500 mm.

NOTE 3 The horizontal distance between adjacent chases of limited length, whether they occur on the
same side or on opposite sides of the wall, should be not less than twice the length of the longest chase.
NOTE 4 In walls of thickness greater than 175 mm, the permitted depth of the chase may be increased by

10 mm if the chase is machine cut accurately to the required depth. If machine cuts are used, chases up to

NOTE 5

10 mm deep may be cut in both sides of walls of thickness not less than 225 mm.

I he width of chase should not exceed half the residual thickness of the wall.

8.7 I'inpoizoasuii

(1)P Timpoizosnsiii MOBUHHI MepeaBaTi TOPU30-
HTaJbHE Ta BEPTUKAJIbHE MPOEKTHE HABAHTAXKCH-
HSl, HE 3aBJIal0YU IIKOJIM; BOHU NIOBUHHI MaTH J10-
CTaTHIN OIip MOBEPXOBOTO TEPTs AJS TOro, 1100
MoIepeKaTi HEHAaBMUCHUN PyX KaMm'ssHOI KJiaJi-
KU, IOKJIAJCHO1 Ha HUX.

8.8 TenuioBi Ta 1OBroTpHUBaJi nNepemMinieHHs
(1)P HonyuienHs Ha eQeKkTH pyXiB CIiJ poOUTH
TaKUM YHMHOM, 100 HE MOTIPIIyBaTH BIACTHUBOCTI
KaM'sTHOT KJIQJIKH.

[MPUMITKA Indopmariiss momo AONYyIIEHHS HA PYXH
Ha KaM'sHil KIaami Moxe OyTH 3HalieHa B

EN 1996-2.

Po3pain 9 Bukonanust pooit
9.1 3arajanHi BizomMocTi

(1)P Bci poGotu ciiji BUKOHYBaTH, JOTPUMYIO-
YHUCh BIJNOBIIHAX BUMOT Ta B MEXax JOITYyCTH-
MHUX BlIXWIEHb.

(2)P Bci poboTtu moBuHHI OyTH 3/iliCHEHI BiImo-
BiJIHUM KBaJli(hiKOBAaHUM MEPCOHAIIOM.

(3)P Axmo Bumoru EN 1996-2 norpumani, MOX-
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8.7 Damp proof courses

(1)P Damp proof courses shall be capable of
transferring the horizontal and vertical design
loads without suffering or causing damage; they
shall have sufficient surface frictional resistance
to prevent unintended movement of the masonry
resting on them.

8.8 Thermal and long term movement

(1)P Allowance shall be made for the effects of
movements such that the performance of the ma-
sonry is not affected adversely.

NOTE  Information on the allowance for movement
in masonry will be found in EN 1996-2.

Section 9 Execution
9.1 General

(1)P All work shall be constructed in accordance
with the specified details within permissible devi-
ations.

(2)P All work shall be executed by appropriately
skilled and experienced personnel.

(3) If the requirements of EN 1996-2 are fol-



Ha BBaXkatH, o (1)P Ta (2)P 3a10BONBHSIIOTHCS.

9.2 Po3paxyHok OyaiBeJIbHMX eJIeMEHTIB

(1) 3arampHa CTAaOUIBHICTH CTPYKTYpH a00 OKpe-
MUX CTiH miJl 4ac OyAiBHUIITBA TOBHHHA OyTH
MIPUAHATA 70 yBaru; SKIIO CHeIialbHI 3armo01KH1
3ax0JM MOTPiOHI AN poOOTH Ha OyaiBeIBLHOMY
MalJIaHYuKy, BOHU TIOBHHHI OyTH TOYHO BU3Ha-
YeHi.

9.3 HaBaHTaKeHHA KaM'THOI KJIaJKH

(1)P Kam'sHa kimagka HE IMOBHMHHA ITiaBaTHCS
HAaBaHTXKEHHIO JI0 THX TP, MOKK BOHA HE Oyje
MaTH JOCTaTHIO MIIIHICTh, II00 MPOTUAISATH Ha-
BaHTAXXEHHIO 0€3 IIIKOIH.

(2) 3acunka nepea MiAMPHAMHU CTIHKAMH TTOBHH-
Ha BUKOHYBAaTHCh JI0 THX IIip, MOKH CTiHA HE
3MOX€E MPOTUJIISATH HABAHTAXKEHHSM BiJ oneparii
3acunKu, Oepydn 70 yBard Bci BiOpamii Ta ymri-
JIbHEHHS.

(3) YBara moBuHHa OyTH NpHAIJICHA CTiHAM, SIKI
HE 3aKPIIUTIOIOTHCS TUMYACOBO Ha 4yac OyAiBHUII-
TBa, BOHH MOXYTb ITiJIIABATUCS BITPOBUM HaBaH-
TaXeHHsIM a00 OyaiBeIbHUM HAaBaHTAXKCHHAM. 3a
HEOOXIHOCTI CJiJ 3BOAWUTH THUMYACOBI OMOpHI
CTIMKM U1 3a0e3leYeHHs cTa0lIbHOCTI.
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lowed, it can be assumed that (1)P and (2)P are
satisfied.

9.2 Design of structural members
(I) The overall stability of the structure or of indi-
vidual walls during construction should be con-
sidered: if special precautions are needed for the
site work, they should be specified.

9.3 Loading of masonry

(1) P Masonry shall not be subjected to load until
it has achieved adequate strength to resist the load
without damage.

(2) Backfilling against retaining walls should not
be earned out until the wall is capable of resisting
loads from the filling operation, taking account of
any compacting forces or vibrations.

(3) Attention should be paid to walls which are
temporarily unrestrained during construction, but
which may be subjected to wind loads or con-
struction loads, and temporary shoring should be
provided, if necessary, to maintain stability.



JlopaTtok A
(TOB1IKOBHHA)

BpaxyBannsi koediuni€HTIiB HAXIIHOCTI Ym, OB’ I3aHUX i3 BAKOHAHHAM

[Tpu mudepenuianii kacy, abo Kiacis, 32 yYm HEOOX1HO BPaXOBYBATH HACTYIIHE:.

— HasBHICTH NIEPCOHAIY, 1110 BOJIOJIIE€ HAJISKHUM JOCBIIOM 1 KBaJTi(piKalIi€r0, SKUH 3aTy4a€eThes Mif-
PSAIHUKOM IS 3A1HCHEHHS KOHTPOJTIO 32 BUKOHAHHSM POOIT;

— HasBHICTh MEPCOHAIY, 1110 BOJIOJIIE€ HAJISKHUM JOCBIIOM 1 KBaJTi(piKALII€r0, IKUI HE 3aJICKUTh Bijl
MIAPSITHUKA 1 3a7Ty4a€ThCs ISl HATJISTy 32 BUKOHAHHSM POOIT.

Mpumitka. Y pa31 KOHTpaKTlB «Hm KIIIOY», HpoeKTyBanLHHK MOJKe PO3MIIAJATH, K 0c00a He 3aJexHa Bif 0y-
IBEIBLHOT opraH13au11 npu SILII/ICHCHHI HarJsiy 32 BAKOHAHHSAM PoO0iT, 3a YMOBH, 11O [IpoekryBa-
JHHUK BOJIOJTiE HEOOXIHUM piBHEM KBaidikarii i 3BiTy€ mepe] BULIMM KEPiBHUIITBOM HE3aIexK-
HO BiJl OyAiBeJIbHOT OpraHi3ariii.

— TIepeBipKa BIIACTUBOCTEH OYIiBEILHOTO PO3YMHY 1 OCTOHY 3aITOBHEHHS Ha Oy IIBEIIEHOMY MaiIaHINKY;

— Ccrmoci0 MpUroTyBaHHs Oy/IiBEFHIX PO3UMHIB 1 I03yBaHHS iX KOMIIOHEHTIB, HAIIPUKJIAI, TT0 Ba3i a0o 3a Mip-
HHUMHU €EMHOCTSAMH.
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Annex A

(informative)

Consideration of partial factors relating to Execution

(I) When a country links a class, or classes, of ym from 2.4.3 to execution control, the following should

be considered in differentiating the class, or classes, of ym:

— the availability of appropriately qualified and experienced personnel, employed by the contractor,

for supervision of the work;

— the availability of appropriately qualified and experienced personnel, independent of the contractor's

staff, for the inspection of the work;

NOTE In the case of Design-and-Build contracts, the Designer may be considered as a person inde-
pendent of the construction organization for the purposes of inspection of the work, provided that the
Designer is an appropnateh qualified person who reports to senior management independently of the
site construction team.

— assessment of the site properties of the mortar and concrete infill;

— the way in which mortars are mixed and the constituents are batched, for example, either by weight

or in appropriate measuring boxes.
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JlonaTtoxk B
(moBigKOBHI)

MeTtoanka po3paxyHKy eKCHEHTPHCUTETY SIAPA ’KOPCTKOCTI

(b.1) SIxuio BepTHKaIbHI €JIEMEHTH KOPCTKOCTI HE BiAMOBIIaIOTh BUMOTaM 5.4.2, cyMapHHUIA eKCIICH-
TPUCHUTET sJIpa KOPCTKOCTI, BHACIIIOK BIAXWICHb, ¢, HEOOX1THO PO3Pax0OBYBaTH JJIsI KOKHOTO
BIJIMOBITHOTO HAMpsAMY 3a (HOPMYJIIOHO:

Ir 4'»- ‘I
e = Tt | (B.1)

t o

| Y
N Ed

e

Mg - po3paxyHKOBUM 3rUHAJILHUN MOMEHT, Yy OCHOBI f]ipa, BU3HAYEHUH 13 3aCTOCYBAHHSIM JIiHIITHOT
Teopii Py HOCTI;

Ned - pO3paxyHKOBE BEpTHKaJIbHE HABAHTAXKCHHS Y OCHOBI s[pa, BU3HAYCHE 13 3aCTOCYBaHHSAM
JHIAHOT Teopii MPYKHOCTI;

ec - JIOJATKOBHUM €KCIIEHTPUCUTET

¢ - xoedimieHT 30UIBIICHHS] KPYTHIIBHOI )KOPCTKOCTI 3alleMJICHHS KOHCTPYKIIIHHOTO €JIEMEHTY, IO
PO3TIIAAAETHCA.

(B.2) JonaTtkoBuii EKCIIEHTPUCHUTET e 1 KoeiieHT 301IbIIeHHs ¢ MOXKYTh BU3HAYaTUCh 3a opMyia-
mu (B.2) (B.3) (nuB. pucyHnok B.1):

IIII-:Ill-nl

@- - -+ -+

;’7 A .S

Pucynoxk B.1 — SIapo xkopcTkocTi
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&a
e =—2.454d | | B.3
c c .
Ny 11004, ) (B.3)
ne
ke - JKOPCTKICTh Ha Kpy4eHHs 3amemienns y H-mm/pan;
[Tpumitka. 3ameMIeHHS MO)Ke BUKOHYBATHCh Y GyHIAMEHTI KOHCTPYKIIii, HAIPUKJIAA: [OKOJIBHOMY ITOBEpci, abo y
IHIIIH YacTuHI.
hwot - 3arajibHa BUCOTa CTIHM a0o siipa Bl GyHIAMEHTY, BUPAXKEHa B MM;
de - HAlOIBIIMI PO3MIip TOMIEPEYHOTO MEepepizy sipa y HapsMi 3THHY, B MM;
N4 - pO3paxyHKOBa BeJIMYMHA BEPTUKAJIbHO HABAHTAKEHHS Y OCHOBI si/pa, B H;
Q4 - pO3paxyHKOBA BEJIMYMHA CYMapHOTO BEPTHKAILHOTO HABAHTAXKEHHS Ti€1 YaCTUHH Oy MiBIIi,

siKa cTallIi30BaHa IaHUM SIAPOM.
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Annex B

(informative)

Method for calculating the eccentricity of a stability core

(I) When the vertical stiffening elements do not satisfy 5.4(2). the total eccentricity of a stability core

due to sway. e, should be calculated, in any relevant direction, from:

+e, (B.1)

where:

Ma s the design bending moment at the bottom of the core, calculated using the linear theorv of elas-
ticity

Ned 1s the design vertical load at the bottom of the core, calculated using the linear theory of elasticity

ec 1s an additional eccentricity

¢ is a magnification factor for the rotational stiffness of the restraint of the structural element being
considered

(2) The additional eccentricity ec and the magnification factor g may be calculated from equations (B 2)

and (B.3) (see figure B 1):

hl;ll

@-4— -+ +—— -+

Figure B.l — Representation of a stability core

k.
! (B.2)

k., —05N,;-hy :J—

T
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|
} (B.3)
where:

k: 1s the rotational stiffness of the restraint in Nmm/rad;
NOTE The restraint can be from the foundation - see EN 1997 - or from another part of the structure, e. g. a basement

Mot is the total height of the wall or core from the foundation, in mm,;

de is the largest dimension of the cross section of the core in the bending direction, in mm;

MNd is the design value of the vertical load at the bottom of the core, in N;

Qd is the design value of the total vertical load, of the part of the building that is stabilized by the

core being considered.
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Jonatoxk C
(1OB1IKOBUIA)

Cnpome}mﬁ METOI PO3PAXYHKY MO3ATVIONIUHHOI'0O EKCHCHTPUCUTETY HABAHTAKCHHA HA CTiHy

(C.1) Ilpu BU3HAUYCHHI €KCIICHTPUCUTETY HaBaHTAXXCHHS Ha CTIHM, By30J MIXK CTIHOIO 1 IEPEKPUTTIM
MO’KHA PO3IJIAIaTH CIPOIIEHO 3a MPUIYLIEHHS, 110 TONePeyHi Mepepi3u He MalOTh TPIIKH, a Ma-
TepiaJii MPaIOTh Y MEXax MPYKHOCTI. Po3paxyHOK MOXHa BUKOHYBATH SIK PAMHOI KOHCTPYKITii
a00 OKpeMHUX BY3JIIB.

(C.2) Po3paxyHOK By3i1a MOKHA BUKOHYBATH 3a CIIPOIICHOIO CXEMOI0, SIK II€ TI0OKa3aHO Ha PUCYHKY
C.1; SKIIO €JeMEHTIB MEHIIE Hi’K YOTUPH; TO ICHYIOUMMH HE0OX1HO 3HexTyBaTu. KiHIli eJeMeHTIB,
K1 BiJIQJICHH] B MICIIS CTIOJIYYEHHS, ITOBUHHI PO3TJISIATUCS, K 3alIeMJICH], SIKIIO TIJILKU HE B1JI0-
MO, 1110 BOHH 30BCIM HE CIIPUHMAIOThH JIiIF0 MOMEHTY — B I[bOMY BHUIAAKY 1X MOXHA PO3TISAATH SIK
HIapHipHo 3akpimieHuMu. KpaiioBuit MomeHT y By3:mi 1, M1, Moke Bu3Hauatuch 3a popmysoro (C.1), a
KpaloBHIA MOMEHT y By3Ji 2, M2, BU3HAYA€THCS aHAIOT1YHO, aJie 3 BUKOPUCTAHHAM E2/2 / h2 3amicTs E1li
/ h1'y UUCENbHUKY.

) "El .irl ~
Iy Wy 332 Wy .'f | Cl1
mE L mE D N ny £y 1 LT E, 14 4(?5'3 ~1) 4(n, —1)_‘
hy By hy hy

¢:1‘:{1 -

ae
ni - KOEQILIEHT )KOPCTKOCTI €JIEMEHTIB IPUIMAETHCS PIBHUM 4 [UIs €JIEMEHTIB, 3aleMJICHHX 3

JIBOX KIHIIIB, Y 1HIIIMX BWITAJIKAX - PIBHUM 3;

Ei- - Momynb NpYy>KHOCTI eJeMeHTy I, e i = 1, 2, 3 abo 4;
IMpumirtka.3a3suyaii 6yBae nocuth npuiiHaTH Bennuubu £ piBaumu 1 000 fk qis Bcix eneMeHTIB kaM'sHOT

KJIQJIKH.
[i - MOMEHT iHepIii IUIOIII MONEePEeYHOro Nnepepizy eneMenty i, ae i = 1, 2, 3 abo 4 (y Bunaaky
CTIHM TIOPOXXHHUCTOI KJIQJKH, B SIKIi TIJIbKM OJIHA TUIONTMHA HeCyua, /i TOBUHEH PUHMAaTHCh
TUTBKH JUT HECYYOl TUIOIIUHH);

h1 - rabapuTHa BUCOTa €JIEMEHTY 1;
h2 - rabapuTHa BUCOTA €JIEMEHTY 2;
[3 - IpONBOT eJieMeHTa 3 y YUCTOTI;
[3 - IposIbOT enemMeHTa 4 y YMCTOTI;

W3 - pO3paxyHKOBA BEJIMYHMHA PIBHOMIPHO PO3MOIJIEHOTO HAaBaHTAXXEHHS, MPUKIAAEHOTO /10
€JIEMEHTY 3, 13 3aCTOCYBaHHSAM KOe(iLI€HTIB HAAIIHOCTI 3 ypaXyBaHHSAM HECHPUATINBOTL Jii
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W4 - po3paxyHKOBa BeJIMYMHA PIBHOMIPHO PO3MOAIIEHOTO HABAHTAXKEHHS, PUKJIIAJACHOTO 10
€JIEMEHTY 4, 13 3aCTOCYBaHHAM KOE(IIIEHTIB HAAIHHOCTI 3 ypaxXyBaHHSIM HECTIPHUATIUBOI i1

Mpumirka. CrpoleHa MOJIENb paMH, sIKa BAKOPUCTOBYETHCS HA pUCYHKY B1 He mpumaTHa 1j1st IEpeKpUTTIB
13 iepeB'sHUX OaoK . Y TaKWX BHITJKaX 3aCTOCOBYIOTH MyHKT (B.5) Hmxue.

1) —

M,

LESS

LA
FTT

pa— 2)
.
ITo3nauenns
1. Pamaa
2. Pama 0

Ipumitka. MomeHT M| BU3HaYa€THCS 3 paMul @, a MOMEHT M, - 3 pamu b

Pucynok C.1 - Cipouiena cxema pamu

(C.3) Pe3ynbraTil TakuX po3paxyHKiB 3a3BU4ai OyayTh KOHCEPBATUBHIUMH TOMY, ITI0 IIHCHE 3allIEMIICHHS
y CHOJIy4eHHI IEPEKPUTT / CTiHA HA TIPAKTHUIIl HE MOXKHA JOCATTH, TOOTO iICHY€ IIEBHE BiIHOIIECHHS JI1F040-
IO MOMEHTY, III0 TIEPEIAETHCS CTUKOM, 0 MOMEHTY, SIKHi OH JIISIB IPH YMOBI, 110 CTHK TTOBHICTIO KOPCT-
kui. Li pe3ynbraT MOXXyTh BUKOPHCTOBYBATUCH MTPU MPOSKTYBaHHI JJIs1 3SMEHIIICHHSI EKCIICHTPUCHTETY,
OTPUMAHOTO 32 PO3paxyHKaMH BiJIIOBITHO JIO MPUBEICHOTO BUIIE MyHKTY (B.1), NUIsIxoM #0ro MHOXEHHS
Ha KOe(illi€enT, 7.

# MOXHA OTPUMATH EKCIIEPUMEHTAIILHO, 200 BIH MOXe MpUAMaTUCh piBHUM (1 — km/4)
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ac

E I E, I

My ——2 g, —24
Fo=_ o, C2

" El Il Ej I"\

n +n, ——=

JI€ CHMBOJIM MArOTh 3HAYCHHS, pUiiHATI B yHKTI (C.2), BUIIIE.

(C.4) SIk1mo ekcLeHTpUCHUTET, BU3HaueHH BianoBigHo a0 (C.2), nepeBullye BeIu4yuHy, piBHy 0,45 TOB-
IIMHYU CTiHHU, PO3paXyHOK MOYKHA BUKOHYBATH Ha OCHOBI mosoxkeHsb (C.5) Huxkue.

(C.5) BuzHaueHHs €KCLEHTPUCUTETY HABAaHTAXXECHHS, SIKM HE0OX1THO BPaxOBYBaTH IIPHU MPOCKTYBaHHI,
MO’KE TPYHTYBATUCh Ha BEJIMYHMHI MIHIMaJIbHO HEOOX1THOT TUTOIIAAKU OOTIUPaHHS JUTsl CHPUMHSITTS HaBaH-
Ta)KeHHS, Ka MOBHUHHA NMpUHMAaTUCh He O11bII0I0 HiXK 0,1 TOBIIMHY CTIHU BiJ I'paHi, HAPY>KEHHs HA SIKii
JIOCSITAIOTh BIJIMOBITHOT pO3paxyHKOBO1 MIITHOCTI MaTepiany (auBucs pucyHok C.2).

[Ipumitka. HeoOxixHO nam'sTaTy, 1110 BU3HAYEHHS €KCLIEHTPUCHUTETY 3a IIMM J[0J]aTKOM MOKe IPU3BECTH A0 CYTTEBOTO KPY-
YEHHsI EePEeKPUTTs a00 OaNKy Ta yTBOPEHHS TPIIIMH Ha MPOTUIICKHIN CTOPOHI CTiHU BiJHOCHO NPUKJIaAaHHS

HAaBaHTAXCHHI.
= 0.451
ey
|
N,
W Lf:i
—1)

[ r et |
= = ITo3HayenHnq:

1) nosxuna momanku oonupanus < 0,1 ¢

Pucynoxk C.2 — EkcuieHTpucHTeT, OTpUMaHHI 32 BU3HAYCHHSIM JULTHKYA OOTMpPaHHs, siKa HeoOX1qHa JJIs
CIPUIHSATTS HANPY>KEHb BiJl pO3PaXyHKOBOI'O HABAHTAKEHHS

(C.6) Sxuro mepekpuTTst OOMUPAETHCS HA YaCTUHY CTIHHU IO TOBIIMHI, TUB. pUCYHOK C.3, TO MOMEHT BHIIIE
nepeKpUutTT MEdu Ta MOMEHT HUXKYE NEPEKPUTTS MEdf MO>kHa oTpuMmaTH 3a BupasoM C.3 ta C.4, mo HaBe-
JIeH1 HUKYE, PY YMOBI, 1110 X BEJIMYMHHA MEHI Hix Bu3HadeHi 3a (C.1), (C.2) 1 (C.3) Bume:

r—3

Mgy, = Neg, {—4’“} C3
a .. l(t+a)

Mgy = Ngy 57 Nea, 1 C4
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ze:
NEqu - PO3paxyHKOBE HABAHTAKEHHS Ha BHILE PO3TAIIOBAHY CTiHY;
Nedr - pO3paxyHKOBE HABAHTAKEHHS, IPUKIIAIEHE 3 OOKY IIEPEKPHUTTS

a - 1€ BIACTaHb BiJ IpaHi CTIHU JI0 KPaIO EPEKPHUTTSI.

(t-a)2

=0
£

'a
\
{—_
=
&
L

Pucynok C.3 — Cxema nmpuKIIagaHHs 3yCHIIb IPH OOMMpPaHH] CTIHM HAa YaCTUHY CTiHM IO TOBIIHMHI
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Annex C
(informative)
A simplified method for calculating the out-of-plane eccentricity of loading on

walls

(1) In calculating the eccentricity of loading on walls, the joint between the wall and the floor mav be
simplified by using uncracked cross sections and assuming elastic behaviour of the materials; a frame

analysis or a single joint analysis may be used.

(2) Joint analysis may be simplified as shown in figure C.I; for less than four members, those not ex-
isting should be ignored The ends of the members remote from the junction should be taken as fixed
unless they are known to take no moment at all. when they may be taken to be hinged The end mo-
ment at node 1, My may be calculated from equation (C.1) and the end moment at node 2. M>. similar-

ly but using E>I2 h2 instead of Exlx hx in the numerator.

ﬁl E]_ .!1 ~
M, = Iy Wy I3 M iy | C.1
?.?1 £1 f-l_ﬁ_'s Eg I: +?|i'_-; .E3 .!3 +?E4 EJ_ .‘-."-4 4{?,?3—]__] 41‘?34—1}_
hy h, Iy hy
where:

ni 1S the stiffness factor of members is taken as 4 for members fixed at both ends and otherwise 3;

Ei is the modulus of elasticity of member i, where 1= 1. 2, 3 or 4;

NOTE It will normally be sufficient to take the values of £ as 1 000 f, for all masonry units.

i 1is the second moment of area of member j, where j = 1, 2, 3 or 4 (in the case of a cavity wall in
which only one leaf is loadbearing, /i should be taken as that of the loadbearing leaf only);

h1 is the clear height of member 1;
hz is the clear height of member 2;
h3 is the clear span of member 3;

l4  1is the clear span of member 4;

w3 1is the design uniformly distributed load on member 3. using the partial factors from EN 1990, un-
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favourable effect;

w3 1s the design uniform)} distributed load on member 4. using the partial factors from EN 1WO.
unfavourable effect.

NOIE The simplified frame model used m figure C 1 is not considered to be appropriate where timber floor joists are used

For such cases refer to (5) below

LLes

el

Key
1 Frame a
2 Frame b
NOTE  Moment M; is found from frame a and moment ,A/> from frame b

Figure C.I — Simplified frame diagram

(3) The results of such calculations will usually be conservative because the true fixity, i. e. the ratio
of the actual moment transmitted by a joint to that which would exist if the joint was fully rigid, of
the floor/wall junction cannot be achieved. It will be permissible for use in design to reduce the ec-
centricity, obtained from the calculations in accordance with (1) above, by multiplying it by a factor,
7.

139



n may be obtained experimentally, or it may be taken as (1 - km/4),

where
E; I E, T
Ny ——3 4 p, —4
F = J;r3 4 ) C2
m 'El Jrl Ej Jrg
1y ; + 7y —=
) I,

where the symbols have the meaning attributed to them in (2). above.

(4) If the eccentricity calculated in accordance with (2) above is greater than 0.45 times the thickness

of the wall, the design may be based on (5) below.

(5) The eccentricity of loading to be used in design may be based on the load being resisted by the
minimum required bearing depth, not taken to be more than 0,1 times the wall thickness, at the face

of the wall, stressed to the appropriate design strength of the material (see figure C.2).
NOTE It should be borne in mind that basing the eccentricity on this Annex may lead to .sufficient rotation of the floor or

beam to cause a crack on the opposite side of the wall to that of the load application.

Key
1) bearing depth <0,1t

Figure C.2 — Eccentricity obtained from design load resisted by stress block

(6) When a floor is supported over part of the thickness of a wall, see figure C.3, the moment above
the floor, Medu, and the moment below the floor, Medr, may be obtained from expressions C.3 and C.4

below, provided that the values are less than are obtained from (1), (2) and (3) above:

(t—3a)
4

4JIL'j"Edu = ‘?\'riEdu C3

140 a (t+a)
Mege = Nege — + Neg, '

B 4
2 4 ¢



where:

Nedu is the design load in the upper wall$

Nedr 1s the design load applied by the floor;

o 1s the distance from the face of the wall to the edge of the floor.

<_¢:a__>_/_2__/
/ NEdu
g l
a 1

Figure C.3 — Diagram showing the forces when a floor is supported over a part of the thick-

ness of a wall
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Jdomatox D
(TOBIIKOBHI)
Busnauenns p3 i ps4

(D.1) Y nonatky HaBeneHo nBa rpadiku: D.1 mis Bu3HaYeHHS p3, a 1HIIMH, ['.2, 1151 BU3HAYEHHS p4

0.8
—_ \
p, =075 \
0.6

N

Py

o
I

[ ]

0.8

Pucynox D.2 — I'padik, 110 moka3sye 3aj1e5;KHOCTI BeJIMYMH p4 BIANOBIAHO 10 piBHAHBb 5.8 i 5.9
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Annex D
(informative)
Determination of p3 and p4

(1) This annex gives two graphs, D 1 and D 2. one for determining p3 and the other for determining p4

p,=0,75 \
0.6

1.0
|

0.8

Figure D.2 — Graph showing values of p4 using equations 5.8 and 5.9
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JlonaTok E
(moBiIKOBUIA)

KoegiunieHT 3ruHaIbLHOIO MOMEHTY, 0.1, B OKPeMHUX MICHAX CTiH 3aBTOBIIKHM MEHIIIEe
a0o0 piBHOI0 250 MM npH Jii HoNepeYHOro HABAHTAKEHHS

L Jlr |
w 1 )
2)
3)
v 4)
h /]
A
#]
7
7
#]
7
7]
¥ iy
ITo3HaueHnHsa

1) BinbHa cTopoHa

2) lapnipHO 0OMEpTa CTOpOHA

3) XKopcTko 3amemiieHa / Hepo3pizHa CTOpOHa

4) o2, 1 02 KoediliEHTH MOMEHTIB Y BKa3aHUX HaIpsiMax

Pucynok E.1 — IMo3HauyeHHs 1Uisi yMOB 0GNHPAaHHS, IKi BAKOPHCTOBYIOTHCSI 1aJIi 110 TeK-
CTy
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Annex E

(informative)

Bending moment coefficients, a; in single leaf laterally loaded wall panels of thickness less than

or equal to 250 mm

h

AL Y

Kev

1) free edge

2) simply supported edge

3) fully restrained/continuous edge

4) o2, uaz2: moment coefficients in the indicated directions

Figure E.l — Key to support conditions used in tables
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YMoBH 00nEpaHHS
CTIHM TIO Kpasix

A
/
/
2 /
/ /
/
s

YMoBH o0nMpaHHs
CTIHH T10 Kpasx

B

NN

S

YMoBH 00nupaHHs
CTIHH T10 Kpasx

C

S

il

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 003110045 | 00591 CO71 | 00679 | 0,085} 0,090 | 0,094
0,90 0,032 1 0047 | 0,061 | 0073 } 0,081 0,087 | 0,092 | 0,095
0,80 00341 0049 | 0,064 | 0075 0,083 | 0083 | 0,093 | 0097
0,70 0,035 | 0051 | 0066 | 0,077 | 0085 | 0,091 | 0,095 | 0,098
0,60 0,038 ] 0,053 1 0,069 | 0,080 ] 0,088 | 0,093 | 0,087 | 0,100
0,50 0040 | 0,056 | 0073 | 0,083 | 0090 | 0,095 | 0099 | 0,102
0,40 0,043 | 0,061 § 0,077 | 0,087 | 0,093 | 0,098 | 0,101 | 0,104
0,35 00451 0064 | 0080 | 0,089 { 0,085 | 0100 | 0,103 | 0,105
0,30 0,048 } 0067 | 0,082 | 0,091 | 0,097 | 0,101 | 0,104 | 0,107
0,25 0,050 § 0,071 | 0,085 | 0,094 | 0,099 | 0,103 | 0,106 | 0,109
0,20 0,054 1 0075 | 0089 | 0,097 | 6,102 | 01051 0,108 | 0,111
0,15 0,060 § 0080 | 0093 |1 0100 | 0,104 | 0,108 | 0,110 } 0,113
0,10 0,069 ] 0087 | 0098 | 0,104 | 0,108 | 0,111 | 0,113 } 0,115
0,05 0,082 | 0,097 | 0105} 0110 | 0,113 | 0,115 | 0116 } 0,117

hll

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,024 | 0,035 | 0,046 | 0,053 | 0,059 | 0,062 | 0,065 | 0,068
0,90 0,025] 0036 | 0047 | 0,055 ] 0,060 | 0,063 | 0,066 | 0,068
0,80 | 0027 | 0037 | 0,049 | 0,056 | 0,061 1 0065 | 0,067 | 0,069
0,70 | 0,028 | 0,039 | 0,051 | 0,058 | 0,062 | 0,066 | 0,068 | 0,070
0,60 | 00301 0042 | 0,053 | 0,059 | 0,064 | 0,067 | 0,069 | 0,071
0,50 0,031 1 0,044 | 00551 0,061 | 0,066 | 0,069 } 0,071 | 0,072
0,40 | 0,034 | 0,047 | 0,057 | 0,063 | 0,067 | 0,070 | 0,072 | 0,074
0,35 | 0,035 ] 0,049 | 0,059 | 0,065 | 0,068 | 0,071 | 0,073 | 0,074
0,30 |1 0037 | 0,051 | 0,061 | 0,066 { 0,070 | 0,072 | 0,074 | 0,075
0,25 1 0,036 ] 0053 | 0662 | 0,068 | 0,071 ] 0,073 ] 0,075 0,077
0,20 | 0,043 1 0,056 | 0,065 | 0,069 | 0,072 | 0,074 | 0,076 | 0,078
0,15 | 0,047 | 0,059 | 0,067 | 0,071 | 0,074 | 0,076 | 0,077 | 0,079
0,10 | 0052 | 0,063 | 0,070 | 0,074 } 0,076 | 0,078 | 0,079 | 0,080
0,05 | 0,060 | 0,069 | 0,074 | 0,077 | 0,079 | 0,080 | 0,081 | 0,082

hil

M 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0020 | 0,028 | 0,037 | 0,042 | 0,045 | 0,048 | 0,050 | 0,051
0,90 | 0,021 | 0029 { 0038 | 0,043 | 0,046 | 0,048 } 0,050 | 0,052
0,80 | 0022 | 0,031 | 0,039 | 0,043 | 0,047 | 0,049} 0,051 | 0,052
0,70 | 0,023 { 0,032 | 0,040 | 0,044 | 0,048 | 0,050 } 0,051 | 0,053
0,60 | 0,024 | 0,034 § 0,041 | 0,046 | 0,049 | 0,051 ]| 0,052 | 0,053
0,50 | 0,025 ] 0,035 | 0,043 ] 0,047 | 0,050 | 0,052 | 0,053 | 0,054
0,40 | 0,027 | 0,038 | 0,044 | 0,048 | 0,051 | 0,053 | 0,054 | 0,055
0,35 | 0,029 | 0,039 | 0,045 ] 0,049 | 0,052 | 0,053 | 0,054 | 0,055
0,30 | 0,030 | 0,040 | 0,046 | 0,050 | 0,052 | 0,054 | 0,055 | 0,056
0,25 | 0,032 | 0,042 | 0,048 | 0,051 ] 0,053 | 0,054 | 0,056 | 0,057
0,20 | 0,034 | 0043 | 0049 | 0,052 | 0,054 | 0,055 | 0,056 | 0,058
0,15 | 0,037 § 0,046 | 0,051 | 0,053 | 0,055 | 0,056 § 0,057 | 0,059
0,10 | 0,041 | 0,048 | 0,053 | 0,055 | 0,056 | 0,057 | 0,058 | 0,059
0,05 | 0,046 | 0,052 | 0,055 | 0,057 | 0,058 | 0,059 { 0,059 | 0,060
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Wall support condition

A

NONNNN
NONNNNNN

SIS S

Wall support condition

B

NN

S

Wall support condition

C

S

il

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 003110045 | 00591 CO71 | 00679 | 0,085} 0,090 | 0,094
0,90 0,032 1 0047 | 0,061 | 0073 } 0,081 0,087 | 0,092 | 0,095
0,80 00341 0049 | 0,064 | 0075 0,083 | 0083 | 0,093 | 0097
0,70 0,035 | 0051 | 0066 | 0,077 | 0085 | 0,091 | 0,095 | 0,098
0,60 0,038 ] 0,053 1 0,069 | 0,080 ] 0,088 | 0,093 | 0,087 | 0,100
0,50 0040 | 0,056 | 0073 | 0,083 | 0090 | 0,095 | 0099 | 0,102
0,40 0,043 | 0,061 § 0,077 | 0,087 | 0,093 | 0,098 | 0,101 | 0,104
0,35 00451 0064 | 0080 | 0,089 { 0,085 | 0100 | 0,103 | 0,105
0,30 0,048 } 0067 | 0,082 | 0,091 | 0,097 | 0,101 | 0,104 | 0,107
0,25 0,050 § 0,071 | 0,085 | 0,094 | 0,099 | 0,103 | 0,106 | 0,109
0,20 0,054 1 0075 | 0089 | 0,097 | 6,102 | 01051 0,108 | 0,111
0,15 0,060 § 0080 | 0093 |1 0100 | 0,104 | 0,108 | 0,110 } 0,113
0,10 0,069 ] 0087 | 0098 | 0,104 | 0,108 | 0,111 | 0,113 } 0,115
0,05 0,082 | 0,097 | 0105} 0110 | 0,113 | 0,115 | 0116 } 0,117

hll

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,024 | 0,035 | 0,046 | 0,053 | 0,059 | 0,062 | 0,065 | 0,068
0,90 0,025] 0036 | 0047 | 0,055 ] 0,060 | 0,063 | 0,066 | 0,068
0,80 | 0027 | 0037 | 0,049 | 0,056 | 0,061 1 0065 | 0,067 | 0,069
0,70 | 0,028 | 0,039 | 0,051 | 0,058 | 0,062 | 0,066 | 0,068 | 0,070
0,60 | 00301 0042 | 0,053 | 0,059 | 0,064 | 0,067 | 0,069 | 0,071
0,50 0,031 1 0,044 | 00551 0,061 | 0,066 | 0,069 } 0,071 | 0,072
0,40 | 0,034 | 0,047 | 0,057 | 0,063 | 0,067 | 0,070 | 0,072 | 0,074
0,35 | 0,035 ] 0,049 | 0,059 | 0,065 | 0,068 | 0,071 | 0,073 | 0,074
0,30 |1 0037 | 0,051 | 0,061 | 0,066 { 0,070 | 0,072 | 0,074 | 0,075
0,25 1 0,036 ] 0053 | 0662 | 0,068 | 0,071 ] 0,073 ] 0,075 0,077
0,20 | 0,043 | 0,056 | 0,085 | 0,069 | 0,072 | 0,074 | 0076 | 0,078
0,15 | 0,047 | 0,059 | 0,067 | 0,071 | 0,074 | 0,076 | 0,077 | 0,079
0,10 | 0,052 | 0,063 | 0,070 | 0,074 | 0,076 | 0,078 | 0,079 | 0,080
0,05 | 0,060 | 0,069 | 0,074 | 0,077 | 0,079 | 0,080 | 0,081 | 0,082

hil

M 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0020 | 0,028 | 0,037 | 0,042 | 0,045 | 0,048 | 0,050 | 0,051
0,90 | 0,021 | 0029 { 0038 | 0,043 | 0,046 | 0,048 } 0,050 | 0,052
0,80 | 0022 | 0,031 | 0,039 | 0,043 | 0,047 | 0,049} 0,051 | 0,052
0,70 | 0,023 { 0,032 | 0,040 | 0,044 | 0,048 | 0,050 } 0,051 | 0,053
0,60 | 0,024 | 0,034 § 0,041 | 0,046 | 0,049 | 0,051 ]| 0,052 | 0,053
0,50 | 0,025 ] 0,035 | 0,043 ] 0,047 | 0,050 | 0,052 | 0,053 | 0,054
0,40 | 0,027 | 0,038 | 0,044 | 0,048 | 0,051 | 0,053 | 0,054 | 0,055
0,35 | 0,029 | 0,039 | 0,045 ] 0,049 | 0,052 | 0,053 | 0,054 | 0,055
0,30 | 0,030 | 0,040 | 0,046 | 0,050 | 0,052 | 0,054 | 0,055 | 0,056
0,25 | 0,032 | 0,042 | 0,048 | 0,051 ] 0,053 | 0,054 | 0,056 | 0,057
0,20 | 0,034 | 0043 | 0049 | 0,052 | 0,054 | 0,055 | 0,056 | 0,058
0,15 | 0,037 § 0,046 | 0,051 | 0,053 | 0,055 | 0,056 § 0,057 | 0,059
0,10 | 0,041 | 0,048 | 0,053 | 0,055 | 0,056 | 0,057 | 0,058 | 0,059
0,05 | 0,046 | 0,052 | 0,055 | 0,057 | 0,058 | 0,059 { 0,059 | 0,060
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S

il

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,013 1 0,021 | 0029 | 0,035 ] 0,040 | 0,043 | 0045 | 0047
0,90 | 0014 | 0,022 1 0,031 | 0036 | 0,040 | 0,043 | 0.046 | 0.048
0,80 0,015 | 0,023 | 0,032 | 0,038 | 0,041 | 0,044 | 0047 | 0,048
0,70 0016 | 0,025 0033 | 0,033 | 0,043 | 0,045 | 0047 | 0,049
0,60 | 0017 | 0,026 | 0,035 | 0040 | 0,044 | 0,048 | 0,048 | 0,050
0,50 0,018 | 0,028 | 0,037 | 0,042 | 0,045 | 0,048 | 0,050 | 0,051
0,40 | 0,020 | 0,031} 0,039 | 0,043 | 0,047 | 0,049 | 0,051 | 0,052
0,35 0,022 | 0,032 ] 0,040 ] 0,044 } O, 048 0,050 | 0,051 | 0,053
0,30 | 0,023 ] 0,034 | 00411 0,046 | 0,049 | 0,051 | 0,052 | 0,053
0,25 0,025 | 0,035 0,043 ] 0,047 | 0,050 | 0,052 | 0,053 | 0,054
0,20 0,027 | 0,038 1 0044 | 0048 | 0,051 | 0,053 § 0,054 | 0,055
0,15 | 0,030 | 0,040 | 0,046 | 0,050 | 0,052 | 0,054 | 0,055 | 0,056
010 | 0,034 | 0,043 | 0049 | 0,052 | 0,054 | 0,055 | 0,056 | 0,057
0,05 | 0,041 | 0,048 | 0053 | 0055 | 0,056 | 0,057 | 0,058 | 0,059

hil

U 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,008 | 0,018 | 0,030 | 0,042 | 0,051 | 0,059 | 0,066 | 0,071
0,90 | 0,009 | 0019 ] 0,032 | 0,044 | 0,054 | 0,062 | 0,068 | 0,074
0,80 | 0,010 0,021 | 0,035 ] 0,046 | 0,056 | 0,084 | 0,071 | 0,076
0,70 0,011 0,023 | 0,037 | 0,049 | 0059 | 0,067 | 0,073 | 0,078
0,60 0,012 | 0,025 0,040 | 0053 ] 0,062 | 0,070 | 0,076 } 0,081
0,50 0,014 | 0,028 | 0,044 | 0,057 | 0,066 | 0,074 | 0,080 | 0,085
0,40 0,017 § 0,032 | 0,040 | 0062 | 0,071 | 0,078 | 0,084 | 0,088
0,35 0,018 { 0,035 | 0,052 | 0,064 | 0,074 | 0,081 | 0,08 | 0,090
0,30 0,020 § 0,038 | 0,055 0,068 | 0,077 | 0,083 | 0,089 | 0,093
0,25 0,023 1 0,042 | 0,059 | 0,071 | 0,080 { 0,087 | 0,001 | 0,096
0,20 0,026 | 0,046 | 0,064 | 0,076 | 0,084 | 0,090 | 0,095 | 0,009
015 | 0,032 | 0,053 | 0,070 | 0,081 ] 0,089 | 0,094 | 0,098 | 0,103
0,10 0,039} 0,062 | 0078 | 0088 ] 0,095 | 0,100 | 0,103 | G106
0,05 | 0,054 | 0,076 | 0,000 | 0,098 | 0,103 | 0,107 | 0,109 | 0,110

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,008 | 0,016 | 0,026 | 0,034 | 0,041 | 0,046 | 0,051 | 0,054
0,90 0,008 | 0,017 | 0,027 ] 0,036 | 0,042 | 0,048 | 0,052 | 0,055
0,80 | 0,009 0,018 | 0,029 | 0,037 | 0,044 | 0,049 | 0,054 | 0,057
0,70 | 0,010 | 0,020 | 0,031 | 0,039 ] 0,046 | 0,051 | 0,055 | 0,058
0,60 | 0,011 | 0,022} 0,033 | 0,042 | 0,048 | 0,053 ] 0,057 | 0,060
0,50 | 0,013 ] 0,024 | 0,036 ] 0,044 | 0,051 | 0,056 | 0,059 | 0,062
0,40 | 0,015] 0,027 | 0,039 1 0,048 | 0,054 | 0,058 | 0,062 | 0,064
0,35 | 0,016 | 0,029 | 0,041 | 0,050 | 0,055 | 0,060 | 0,063 | 0,066
0,30 | 0,018} 0,031 | 0,044 | 0,052 | 0,057 | 0,062 | 0,065 | 0,067
0,25 § 0,020 { 0,034 | 0,046 | 0,054 | 0,060 | 0,063 | 0,066 | 0,069
0,20 0,023 | 0,037 | 0,049 | 0,057 |} 0,062 | 0,086 { 0,068 | 0,070
0,15 0,027 1 0,042 { 0,053 | 0,060 | 0,065 | 0,088 | 0,070 | 0,072
0,10 | 0,032 | 0,048 | 0,058 | 0,064 | 0,068 | 0,071 | 0,073 | 0,074
0,05 | 0,043 | 0,057 | 0,066 | 0,070 | 0,073 | 0,075 | 0,077 | 0,078
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F

LLLLLLL

s

il

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 00131 0,021 |1 0029 | 0,035 | 0,040 | 0,043 | 0.045 | 0,047
0,90 0,014 | 0,022 | 0,031 | 0036 | 0,040 | 0,043 | 0,046 | 0.048
0,80 0,015 ] 0,023 ] 0,032 | 0,038 | 0,041 | 0,044 | 0047 | 0,048
0,70 0,016 | 0,025 ] 0,033 | 0,03¢ | 0,043 | 0,045 | 0,047 | 0,049
0,60 0,017 | 0,026 | 0,035 | 0,040 | 0,044 | 0,046 | 0,048 | 0,050
0,50 0,018 | 0,028 | 0,037 | 0,042 | 0,045 | 0,048 | 0,050 | 0,051
0,40 0,020 | 0,031} 0039 | 0043 | 0,047 | 0,049 | 0,051 | 0,052
0,35 0,022 | 0,032} 0,040 | 0,044 0,048 0,050 | 0,051 | 0,053
0,30 0,023 | 0,034 | 0,041 | 0,046 | 0,049 | 0,051 | 0,052 | 0,053
0,25 0,025 | 0,035 0,043 ] 0,047 | 0,050 | 0,052 |} 0,053 | 0,054
0,20 0,027 | 0,038 1 0,044 | 0,048 | 0,051 | 0,053 | 0,054 | 0,055
0,15 | 0,030 | 0,040 ] 0,046 | 0,050 | 0,052 { 0,054 | 0.055 | 0,056
010 | 0,034 | 0,043 1 0,049 | 0,052 | 0,054 | 0,055} 0,056 | 0,057
0,05 0,041 ] 0,048 | 0053 | 0,055 | 0,056 | 0,057 | 0,058 | 0,059

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,008 | 0,018 | 0,030 | 0,042 | 0,051 | 0,059 | 0,066 | 0,071
090 | 0,009 0019 0,032 1 0,44 | 0,054 | 0,062 | 0,068 | 0,074
0,80 0,010 § 0,021 | 0,035 | 0,046 | 0,056 | 0,084 | 0,071 | 0,076
0,70 | 0,011 | 0,023 ] 0,037 | 0,649 | 0,059 | 0,067 | 0,073 | 0,078
0,60 0,012 | 0,025 0,040 | 0,053 | 0,062 | 0,070 | 0,076 } 0,081
0,50 0,014 | 0028 | 0,044 | 0,057 | 0,066 | 0,074 | 0,080 | 0,085
0,40 0,017 { 0032 | 0,049 | 0062 | 0,071 | 0,078 | 0,084 | 0,088
0,35 0,018 | 0035 | 0,052 | 0,064 | 0,074 | 0,081 | 0,086 | 0,090
0,30 0,020 0038 | 0,055 | 0,068 | 0,077 | G,083 | 0,089 | 0,093
0,25 0,023 { 0042 | 0,659 | 0,071 | 0,080 { 0,087 | 0,091 | 0,096
0,20 0,026 | 0,046 | 0,064 | 0,076 | 0,084 | 0,090 | 0,005 | 0,099
0,15 0,032 | 0,053 | 0,070 | 0,081 { 0,089 | 0,094 | 0,098 | 0,103
0,10 | 0,039 | 0,062 | 0,078 | 0,088 | 0,095 | 0,100 | 0,103 | 0,106
0,05 0,054 | 0,076 | 0,090 | 0,098 | 0,103 { 0,107 | 0,109 | 0,110

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,008 | 0,016 | 0,026 | 0,034 | 0,041 | 0,046 | 0,051 | 0,054
0,90 | 0008 | 0,017 | 0,027 | 0,036 | 0,042 | 0,048 | 0,052 | 0,055
0,80 0,009 | 0,018 | 0,029 | 0,037 | 0,044 | 0,049 ] 0,054 | 0,057
0,70 | 0,010 | 0,020 | 0,031 | 0,038 | 0,046 | 0,051 ] 0,055 | 0,058
0,60 0,011 | 0,022} 0,033 | 0042 | 0,048 | 0,053} 0,057 | 0,060
0,50 | 0,013 | 0,024 | 0,036 | 0,044 | 0,051 | 0,056 § 0,059 | 0,062
0,40 | 0,015 | 0,027 | 0,039 | 0,048 | 0,054 | 0,058 | 0,062 | 0,064
035 | 0,016 | 0,029 | 0,041 | 0,050 } 0,055 | 0,060 } 0,063 | 0,066
0,30 | 0,018} 0,031 ] 0,044 | 0,052 | 0,057 | 0,062 | 0,065 | 0,067
0,25 | 0,020 0,034 | 0,046 | 0,054 | 0,060 | 0,063 | 0,066 | 0,069
0,20 j 0,023 0,037y 0,049 | 0,057 | 0,062 | 0,066 } 0,068 | 0,070
0,15 | 0,027 {1 0,042 { 0,053 | 0,060 | 0,065 | 0,088 | 0,070 | 0,072
0,10 | 0,032 | 0,048 | 0,058 | 0,064 | 0,068 | 0,071} 0,073 | 0,074
0,05 0,043 | 0,057 | 0,066 | 0,070 | 0,073 | 6,075 | 0,077 | 0,078
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u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0.007 | 0.014 § 0,022 1 0,028 | 0.033 | 0,037 | 0,040 | 0.042
0,90 0.c08 | 0,015 1 0,023 | 0,029 [ 0,034 | 0,038 | 0.041 | 0,043
0,80 0,008 | 0,016 | 0,024 | 0031 | 0,035 | 0,039 | 0,042 | 0.044
0,70 | 0,009 | 0,017 | 0.026 | 0,032 | 0,037 | 0,040 | 0,043 | 0.045
0,60 | 0,010 y 0,019 | 0,028 ] 0,034 | 0,038 | 0,042 | 0.044 | 0,046
0,50 0,011 | 0,021 | 0,030 | 0,036 | 0,040 | 0,043 § 0,046 | 0,048
0,40 0,013 | 0023 | 0,032 | 0,038 | 0,042 | 0,045 | 0,047 | 0,049
0,35 | 0,014 | 0,025 | 0,033 ] 0,039 | 0,043 | 0,046 | 0,048 | 0,050
0,30 | 0,016 | 0026 | 0,035 | 0,041 | 0,044 | 0,047 | 0,049 | 0,051
0,25 0,018 | 0,028 | 0,037 | 0,042 | 0,046 | 0,048 { 0,050 | 0,052
0,20 0,020 | 0031 | 0,039 | 0,044 | 0,047 ] 0,050 | 0,052 | 0,054
0,15 | 0,023 | 0,034 | 0,042 ) 0,046 | 0,049 | 0,051 | G,053 | 0,055
0,10 | 0,027 | 0,038 | 0,045} 0,049 | 0,052 1 0,053 | 0,055 | 0,057
0,05 0,035 | 0,044 | 0,050 | 0,053 | 0,055 | 0,056 | 0,057 | 0,058

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,005 | 0,011 | 0,018 | 0,024 | 0,029 | 0,033 | 0,036 | 0,039
0,90 0,006 | 0,012 | 0,019 ] 0,025 | 0,030 § 0,034 | ¢,037 | 0.040
0,80 0,006 | 0,013 | 0,020 | 0,027 | 0,032 | 0,035 | 0,038 | 0,041
0,70 | 0,007 | 0014 | 0,022 | 0,028 | 0,033 { 0,037 | 0,040 | 0,042
0,60 0,008 § 0,015 | 0,024 | 0,030 | 0,035 | 0,038 | 0,041 | 0,043
0,50 | 0,009 | 0,017 | 0,025 0,032 | 0,036 | 0,040 | 0,043 | 0,045
0,40 | 0,010 | 0019 | 0,028 } 06,034 | 0,039 | 0,042 | 0,045 | 0,047
0,35 | 0,011 | 0,021 | 0,029 | 0,036 | 0,040 | 0,043 | 0,046 | 0,047
0,30 0,013 | 0,022 | 0,031 | 0,037 | 0,041 | 0,044 | 0,047 | 0.049
0,25 0,014 | 0024 | 0,033 ] 0,039 | 0,043 | 0,046 | 0,048 | 0,051
0,20 | 0,016} 0,027 | 0,035 ] 0,041 | 0,045 | 0,047 | 0,049 | 0,052
0,15 | 0,019 | 0030 | 0,038 | 0,043 | 0,047 | 0,049 | 0,051 | 0,053
0,10 0,023 1 0034 | 0,042 | 0,047 | 0,050 | 0,052 | 0,053 | 0,054
0,06 | 0,031 § 0041 | 0047 | 0,051 | 0,053 | 0,055 | 0,056 | 0,056

hil

u 030 | 050 | 075 | 1,00 | 1,25 | 1,50 | 1,75 | 200
1,00 | 0,004 | 0,009 | 0,015 | 0,021 | 0,026 | 0,030 | 0,033 | 0,036
0,90 | 0,004 | 0,010 | 0,016 | 0,022 | 0,027 | 0,031 | 0,034 | 0,037
0,80 | 0,005 ] 0,010 | 0,017 | 0,023 | 0,028 | 0,032 | 0,035 | 0,038
0,70 | 0,005} 0,011 | 0,019 | 0,025 } 0,030 | 0,033 | 0,037 { 0,039
0,60 | 0,006 | 0013 | 0,020 | 0,026 § 0,031 | 0,035 | 0,038 | 0,041
0,50 | 0,007 | 0,014 { 0,022 | 0,028 | 0,033 | 0,037 | 0,040 | 0,042
0,40 | 0,008 | 0,016 | 0,024 § 0,031 | 0035 | 0,039 | 0,042 | 0,044
0,35 | 0,009 | 0,017 | 0,626 | 0,032 | 0,037 | 0,040 | 0,043 | 0,45
0,30 | 0,010} 0,019 | 0,028 | 0,034 | 0,038 | 0,042 | 0,044 | 0.4B
0,25 | 0,011 | 0,021 | 0,030 | 0,036 | 0,040 | 0,043 | 0,046 | 0,48
0,20 | 0,013 § 0,023 | 0,032 ] 0,038 | 0,042 | 0,045 | 0,047 | 0,050
0,15 | 0,016 1 0026 | 00351 0041 | 0044 } 0,047 | 0,049 | 0,051
0,40 | 0,020 { 0031 | 0,039 | 0,044 | 0,047 | 0,050 | 0,052 | 0,054
0,05 | 0,027 | 0,038 | 0,045} 0,049 | 0,052 | 0,053 } 0,055 | 0,056
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H

L
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Wall support condition

rA.A’A‘A‘A‘A‘A’A‘A

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0.007 | 0,014 | 0,022 | 0,028 | 0.033 | 0,037 | 0,040 | 0,042
0,90 | 0.C0B | 0,015 { 0,023 | 0,029 | 0,034 | 0.038 | 0,041 | 0,043
0,80 | 0003 | 0,016 | 0,024 | 0,031 | Q035 | 0,039 | 0.042 | 0044
0,70 0,009 | 0,017 | 0,026 | 0,032 | 0,037 | 0,040 | 0,043 | 0.045
0,60 0,610 § 0,019 | 0,028 | 0,034 | 0,038 | 0,042 | 0,044 | 0,046
0,50 | 0011} 0,021 | 0,030 | 0,038 | 0,040 | 0,043 § 0,046 | 0,048
0,40 | 0013 | 0023 | 0,032 | 0,038 | 0,042 | 0,045 | 0,047 | 0,049
0,35 | 0,014 | 0,025 | 0,033 { 0,038 | 0,043 | 0,046 | 0,048 | 0.050
0,30 0,016 | 0,026 | 0,035 | 0,041 | 0,044 | 0,047 | 0,049 | 0,051
0,25 | 0,018 | 0,028 } 0,037 | 0,042 | 0,046 | 0,048 | 0,050 | 0,052
0,20 | 0,020 | 0031 | 0,039 | 0,044 | 0,047 | 0,050 | 0,052 | 0,054
0,15 0,023 | 0,034 | 0,042 | 0,046 | 0,049 } 0,051 | 0,053 | 0,055
0,10 | 0,027 | 0,038 | 0,045 ] 0,049 | 0,052 | 0,053 | 0,055 | 0,057
0,05 | 0,035 ] 0,044 | 0,050 | 0,053 | 0,055 | 0,056 | 0,057 | 0,058

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,005 ]| 0011 | 0,018 { 0,024 | 0,029 | 0,033 | 0,036 | 0,039
0,90 | 0,006 | 0012 | 0,019 { 0,025 | 0,030 | 0,034 | 0,037 | 0,040
0,80 0,006 | 0,013 | 0,020 | 0,027 | 0,032 | 0,035 | 0,038 | 0,041
0,70 § 0,007 | 0014 | 0,022 | 0,028 | 0,033 | 0,037 | 0,040 | 0,042
0,60 0,008 § 0,015 | 0,024 | 0,030 | 0,035 ] 0,038 | 0,041 | 0,043
0,50 | 0,009 | 0017 | 0,025 | 0,032 | 0,036 | 0,040 | 0,043 | 0,045
0,40 0,010 § 0,019 | 0,028 | 0,034 | 0,039 | 0,042 | 0,045 | 0,047
0,35 0,011 ] 0021 | 0,029 | 0,036 | 0,040 | 0,043 | 0,046 | Q047
0,30 | 0,013 ]| 0022 | 0,031 | 0,037 | 0,041 | 0,044 | 0,047 | 0,049
0,25 | 0,014 | 0024 | 0,033 § 0,039 | 0,043 | 0,046 | 0,048 | 0,051
0,20 0,016 § 0,027 | 0,035 | 0,041 | 0,045 | 0,047 | 0,049 | 0,052
0,15 | 0,019 ] 0030 | 0,038 | 0,043 | 0,047 | 0,049 | 0,051 | 0,053
0,10 | 0,023 § 0,034 | 0,042 | 0,047 | 0,050 | 0,052 | 0,053 | 0,054
0,05 | 0,031 § 0041 | 0,047 | 0,051 | 0,053 | 0,055 | 0,056 | 0.056

hil

U 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 { 0,004 | 0,009 | 0,015 | 0,021 | 0,026 | 0,030 | 0,033 | 0,036
0,90 | 0,004 | 0010 | 0,016 | 0,022 | 0,027 | 0,031 | 0,034 | 0037
0,80 | 0,005 | 0,010 | 0,017 | 0,023 | 0,028 | 0,032 | 0,035 | 0,038
0,70 | 0,005} 0,011 { 0,019 | 0,025 y 0,030 | 0,033 | 0,037 | 0,039
0,60 | 0,006 | 0,013 { 0,020 | 0,026 } 0,031 | 0,035 | 0,038 | 0,041
0,50 | 0,007 | 0,014 | 0,022 { 0,028 | 0,033 | 0,037 | 0,040 | 0,042
0,40 | 0,008 | 0,016 | 0,024 | 0,031 | 0,035 | 0,039 | 0,042 | 0,044
0,35 } 0,009 | 0,017 | 0,026 | 0,032 | 0,037 | 0,040 | 0,043 | 0,045
0,30 | 0,010] 0,019 | 0,028 | 0,034 | 0,038 | 0,042 | 0,044 | 0.048
0,25 | 0,011 | 0,021 | 0,030 | 0,036 | 0,040 | 0,043 | 0,048 | 0,048
0,20 | 0,013 | 0,023 | 0,032 | 0,038 | 0,042 | 0,045 | 0,047 | 0,050
0,5 | 0,016 1 0,026 | 00351 0,041 | 0,044 ) 0047 | 0,049 | 0,051
0,40 | 0,020 | 0,031 | 0,039 ] 0,044 | 0,047 | 0,050 | 0,052 | 0,054
0,05 0,027 1 0038 | 0,045} 0,049 ] 0,052 | 0,053 | 0,055 | 0,056
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L
L

hild

i 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0.009 | 0,023 1 0,046 | 0,071 | 0096 | 0.122 | 0.151 | 0.180
0,90 0.010 | 0.026 | 0,050 | 0.076 { 0.103 | 0,131 0.162 | 0.193
0,80 0,012 | 0028 | 0054 | 0,083} 0111 ] 0142 | 0175 | 0.208
0,70 0013 | 0032 0,060 | 0,091 ] 0121 ]| 0156 | 0,191 0,227
0,60 0,015 ] 0036 | 0,067 | 0,100 | 0,135} 0,173 | 0,211 | 0,250
0,50 0,018 | 0,042 | 0,077 | 0,113 | 0,153 | 0,195 | 0,237 | 0,280
0,40 0,021 | 0050 | 0,080 | 0,131 0177 | 0225 § 0272 | 0.321
0,35 0,024 | 0055 ] 0,098 | 0,144 | 0,194 | 0244 | 029 | 0347
0,30 0027 | 0062 | 0,108 | 0,160 | 0,214 }| 0269 | 0,325 | 0,381
0,25 0032} 0,071 | 0,122 | 0,180 | 0240 | 0,300 § 0,362 | 0,428
0,20 0,038 | 00831 0,142 | 0208 | 0276 | 0,344 | 0413 | 0,488
0,15 0,048 1 0,100 | 0,173 | 0,250 | 0,329 | 0408 | 0488 { 0,570
016 | 0,065 | 0,131 | 0,224 | 0,321 | 0418 ] 0,515 | 0613 | 0,698
0,05 0,106 | 0,208 | 0,344 | 0482 § 0,620 | 0,759 | 0,808 | 0,959

hll

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,009 { 0,021 ] 0,038 | 0,056 { 0,074 | 0,091 | 0,108 | 0,123
0,90 0,010 | 0,023 | 0,041 | 0,060 | 0,079 | 0,097 | 0,113 | 0,129
0,80 0,011 ] 0,025} 0,045} 0,065 | 0,084 | 0,103 | 9,120 | 0,136
0,70 | 0,092 ] 0,028 | 0,049 [ 0,070 | 0,091 | 0,110 | 0,128 | 0,145
0,60 0,014 | 0,031 } 0,054 | 0,077 | 0,099 | 0,119 | 0.138 | 0,155
0,50 0,016 1 0,035 | 0,061 | 0,085 | 0,109 | 0,130 | 0,148 | 0,167
0,40 0,019 ] 0,041 | 0,069 | 0,097 | 0,121 ] 0,144 | 0,164 | 0,182
0,35 0,021 ¢ 0045 ] 0,075} 0,104 | 0,129 | 0,152 | 0173 | 0,191
0,30 0,024 ] 0050 | 0,082 | 0,112 | 0,439 ] 0,162 | 0,183 | 0,202
0,25 0,028 | 0,056 | 0,091 | 0,123 | 0,150 | 0,174 | 0,196 | 0217
0,20 00331 0064 | 0,103 | 0,136 | 0,165 | 0,190 | 0,211 | 0,234
0,15 0,040 | 0,077 | 0,119 | 0155 | 0,184 | 0,210 | 0,231 | 0,253
0,10 0,053 1 0,096 | 0,144 | 0,182 | 0,213 | 0,238 | 0,260 | 0279
005 | 0,080 | 0136 | 0,190 | 0,230 | 0,260 | 0,286 | 0,306 | 0,317

hil

H 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0006 |} 0,015 | 0,029 } 0,044 {1 0,059 | 0,073 | 0,088 | 0,102
090 | 0,007 | 0,017 | 0,032 | 0,047 | 0,063 | 0,078 | 0,093 | 0,107
080 | 0,008 | 0,018 | 0,034 ] 0,051 | 0,067 | 0,084 | 0,099 | 0,114
0,70 0009 § 0,021} 0,038 ] 0,056 | 0,073 ] 0,090 | 0,106 | 0,122
0,60 | 0010 { 0,023 | 0,042 ] 0,061 { 0,080 | 0,098 | 0,115 | 0,131
0,50 | 0,012 ] 0,027} 0,048 | 0,068 | 0,089 | 0,108 | 0,126 | 0,142
0,40 0,014 | 0,032 | 0,055} 0,078 | 0,100 | 0,121 | 0,138 | 0,157
0,35 | 0,016 | 0,035 |} 0,060 | 0,084 | 0,108 | 0,129 | 0,148 | 0,165
0,30 0,018 | 0,039 | 0066 | 0,082 | 0,116 | 0,138 | 0,158 | 0,176
0,25 0,021 1 0,044 | 0,073 | 0,101 | 0,127 | 0,150 | 0,170 } 0,190
0,20 0,025 | 0,052 | 0,084 | 0,114 | 0,141 | 0,165 | 0,185 | 0,206
0,15 | 0,031 ] 0,061 | 0,098 | 0,131 | 0,159 | 0,184 | 0,205 | 0,226
0,10 0,041 | 0,078 | 0,121 | 0,156 | 0,186 | 0,212 | 0,233 | 0,252
0,05 0,064 | 0,114 | 0,164 | 0,204 | 0,235 ] 0,260 | 0,281 | 0,292




153

Wall support condition
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Wall support condition

K
[

a4

Wall support condition

L
L

fell

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0.009 | 0,023} 0046 | 0071 | 0096 | 0,122 | 0.151 0.180
0,90 0,010 | 0026 | 0,050 | 0.076 § 0.103 | 0131 } 0162 | 0.193
0,80 0,012 | 0,028 | 0,054 { 0,083 | 0111 | 0,142 | 0175 | 0,208
0,70 0013 ] 0,032 { 0,060 | 0,091 | 01211 0,156 | 0,191 0,227
0,60 0,015 ] 0,036 | 0,067 | 0,100 | 0135} 0173 | 0211 0,250
0,50 0,018 { 0,042 { 0,077 | 0,113 ] 0,153 | 0,195 | 0,237 | 0,280
0,40 0,021 ] 0,050 | 0,080 | 0,131 | 0177 | 0,225 | 0,272 | 0,321
0,35 0,024 1 0,055 | 0,098 | 0,144 | 0,194 | 0244 | 029 | 0.347
0,30 0,027 | 0,062 | 0,108 | 0,180 | 0214 } 0,269 | 0,325 | 0,381
0,25 0,032 1 0,071 ) 0,122 ] 0,180 ] 0240 | 0,300 | 0,362 | 0,428
0,20 0,038 | 0,083 | 0,142 | 0,208 | 0,276 | 0,344 | 0413 | 0,488
0,15 0,048 { 0,100 | 0,173 | 0,250 | 0,329 | 0408 | 0,488 | 0,570
040 | 0,065 | 0,131 | 0224 | 0.321 | 0418 | 0515 | 0613 | 0698
0,05 0,106 | 0,208 | 0,344 | 0,482 | 0,620 | 0,759 | 0,898 | 0,959

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,009 { 0,021 | 0,038 1 0,056 | 0,074 | 0,091 } 0,108 | 0123
0,90 0,010 | 0,023 | 0,041 | 0,060 | 0,079 | 0,097 | 0,113 | 0,129
0,80 0,011 1 0,025 1 0,045 § 0,065 | 0,084 | 0,103 | 0,120 | 0,138
0,70 | 0,012 | 0,028 | 0,049 | 0,070 | 0,091 | 0,110 | 0128 | 0,145
0,60 0,014 | 0,031} 0,054 | 0,077 | 0,099 | 0,119 | 0,138 | 0,155
0,50 0,016 | 0,035 | 0,061 | 0,085 ] 0,109 )} 0,130 | 0,148 | 0,167
0,40 0,019 | 0,041 | 0,069 | 0,097 | 0.121 ] 0,144 | 0,164 | 0,182
0,35 0,021 f 0,045 ] 0,075 0,104 | 0,129 | 0,152 { 0173 | 0,191
0,30 0,024 | 0,050 | 0,082 | 0,112 | 0,139 ] 0,162 | 0.183 | 0,202
0,25 0,028 | 0,056 | 0,091 | 0,123 | 0,150 | 0,174 | 0196 | 0,217
0,20 00331 0,064 | 0,103 | 0,136 | 0165 0,190 | 0,211 | 0,234
0,15 0,040 | 0,077 | 0,119 | 0,155 | 0,184 | 0,210 | 0,231 | 0,253
0,10 | 0,053 | 0,006 | 0,144 | 0,182 | 0213 | 0,238 | 0,260 | 0.279
0,05 | 0,080 | 0,136 | 0,180 | 0,230 | 0,260 | 0,286 | 0,306 | 0,317

hil

7 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,006 } 0,015 ] 0,029} 0,044 § 0,059 | 0,073 | 0,088 | 0,102
0,90 | 0,007 | 0,017 | 0,032 | 0,047 | 0,063 | 0,078 | 0,093 | 0,107
0,80 | 0,008 ) 0,018 | 0,034 | 0,051 | 0,067 | 0,084 | 0,099 { 0,114
0,70 | 0,008 | 0,021 } 0,038 | 0,056 | 0,073 | 0,090 | 0,106 | 0,122
0,60 | 0,010 { 0,023 | 0,042 ) 0,061 § 0,080 | 0,098 ] 0,115 | 0,131
0,50 | 0012 | 0,027 } 0,048 { 0,068 | 0,089 | 0,108 | 0,126 | 0,142
0,40 | 0,014 | 0,032 | 0,055} 0,078 | 0,100 | 0,121 | 0,138 | 0,157
0,35 | 0,016 ] 0,035} 0,060 | 0,084 | 0,108 | 0,129 | 0,148 | 0,165
0,30 | 0,018 | 0,032 | 0,066 | 0,092 ] 0,116 | 0,138 | 0,158 | 0,176
0,25 | 0,021} 0,044 | 0,073 | 0,101 | 0,127 | 0,150 | 0,170 | 0,190
0,20 | 0,025 | 0,052 | 0,084 | 0,114 | 0,141 | 0,165 | 0,185 | 0,206
0,15 | 0,031 ] 0,061 | 0,098 | 0,131 | 0,159 | 0,184 | 0,205 | 0,226
0,40 | 0,0411] 0,078 1 0,121 | 0,15 | 0,186 { 0,212 | 0,233 0,252
0,056 | 0,064 | 0114 | 0,164 | 0,204 | 0,235 | 0,260 | 0,281 | 0,292




Honatok F
(TOB1IKOBHIN)

OO0MekeHHS] BUCOTH Ta JOBKHHH BiTHOCHOI TOBIIVHY JJIsl CTiH NPH I'PAHUYHOMY CTaHi eKC-
IUIyaTaniiHol MPUIATHOCTI

F.1 He3anexxHo BiJl 1OCTaTHHOT HECYUOT 3/JaTHOCTI CTIHU 32 MEPIIOIO TPYIIOI0 TPAHUYHUX CTAHIB, 110
NepeBIPAIOTHCS, 11 CIIBBIIHOMIEHH 11 pO3MipiB MOBUHHI OOMEKYBATUCS 3aJI€KHOCTSIMH, SKi HaBee-
HO Ha pUCyHKY F.1, 3anexHo Bij yMOB oONupaHHs, 10 TIOKa3aHl HA PUCYHKaX, J€ / - rabapuTHa BU-
coTa CTiHU, / - TOBXKHMHA CTIHU 1 ¢ - TOBIIMHA CTiHU; J{JIs1 CTIH 3 TOPOKHUCTOI KITAJIKH 3aMICTh ¢ 3aCTO-
COBYETECH fef.

F.2 Slkmio cTinm 3akpimieHi Mo Bepxy, ajie He MO Kpasix, TO / MOBUHHA OyTH OOMEXeHa BEITMYUHOIO
30 ¢

F.3 Ile#t nomaTok 3aCTOCOBYETHCS Y BUITaJIKaX, KOJW TOBIIMHA CTIHHU, a00 OAHIET TUIOIIMHHU TTOPOXK-
HHCTOI CTiHH cTaHOBUTH He MeHIe 100 M.

a0

) <

h/

40

30 RN

20

10

0 i0 20 30 40 50 60 TFO &0 90 100 110 120

L

IHo3nayenns
1) mapuipHe obnupanHs abo MOBHE 3alIeMIICHHS

Pucynok F.1 — 'paanuHi BiTHOIICHHS BUCOTH 1 JIOBXKUHH JIO TOBIIMHM VISl CTiH, 3aKPITIICHAX
BJIOBX BCIX YOTHPHOX KpaiB
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1) mapaupHe obnupanHs(0e3 )KOPCTKOTO 3aKPITICHHS)
Pucynok F. 2 - O0Me:keHHSI BiTHOLIEHHSI BUCOTH 200 J10BKMHHU 10 TOBIIMHM J1JIs1
CTiH 3 TPLOXCTOPOHHIM OONIMPAHHAM TA OJHI€I0 BIILHOIO CTOPOHOIO
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Ilo3nauenns

1) mapaupHe obnupanHs(0e3 )KOPCTKOTO 3aKPITICHHS)
Pucynok F. 3 - O0Me:keHHS BiTHOIIEHHSI BUCOTH 200 J0BKUHHU 10 TOBIIMHU JJIfl CTiH 3 TPbO-
XCTOPOHHIM O0NIMPAHHAM Ta BiTbHHMM BEPXHIM Kpaem
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Annex F

(informative)

Bending moment coefficients, a1 in single leaf laterally loaded wall panels of thickness less than or

156
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Kev
1) free edge
2) simply supported edge
3) fully restrained/continuous edge

4) a2, naz: moment coefficients in the indicated directions

Figure F.I — Key to support conditions used in tables
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1) simply supported or with full continuity

Figure F.2 — Limiting height and length to thickness ratios
of walls restrained at the bottom, the top and one vertical edge
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Figure F.3 — Limiting height and length to thickness ratios of walls restrained at the edges, the
bottom, but not the top
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Honatok G
(mOBiIKOBHIA)

KoeginieHT 3MeHIIeHHSA THYYKOCTI i eKCHEeHTPUCHTETY

G.1 Iounmxyrounit koedinieHT @Pm, 10 BPaXOBY€ THYUKICTh CTIHU Ta €KCLUEHTPUCUTET HAaBAHTAKECHHS
pu Oy Ib-SIKOMY MOJYJI MPY>KHOCTI £ Ta HOpMAaTHBHIM MIITHOCTI Ha CTUCK JIsl HEAPMOBAHO1 KJIAJIKH fk,
MO>KHA BU3HAUUTH JUIsl CEPEIMHHOIO MEepepi3y CTIHU 3 ypaxXyBaHHSIM CIPOIIEHb 3arajlbHUX MOJOXKEHb
HaBeaeHuX y 6.1.1, 3a hopmymamu:

u? G.1
len = Al e — ?
ae:
Ay =12 Emk G.2
I
A — 0,063
U= . G.3
073 — 117 =k
f
ae:
gt (A G4
te VE

a emk, ef, 1 1 tef BU3HAYCHI B 6.1.2.2, a2 e — OCHOBA HATypaJbHOTO Jiorapudma.

G.2 IIpu E=1 000 f« piusuus (K.3) Oyne y Burisimi:

het
T
"= ef G.5
23— 37 Smk
r
anpu E =700 f:
hi—l.ﬁ?
==t G.6
193 — 31 2=k

G.3 Ha pucynkax G.1 1 G.2 noka3zani rpadiku BeIu4uH @Pm, oTpuMaHux 3a piBHAHHAMHU (G.5) 1
(G.6).
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Pucynok G.1 — 3ayexHiCTb BeJIMYUHU @m BiJl KOe]illi€HTa THYYKOCTI JJIs1 PI3HUX €KCLEHTPHU-
cuteTiB npu BenmmuuHi £ piBaii 1 000 fx

. 1.0

E e/t = 0,05

EES
S BN AN
0 =E'£____‘\‘\ \\\
RN AN
o =D—;_H\_\\::\\\\\\
02 b= E;L_\‘\\\b\\ \:
0.1 \\xs_:xxé
o0 0 ] 10 15 2;-___—_ 25 30

Nepltor

Pucynok G.2 — 3anexHicTh BETMUUHU Pm Bl KOe(DiLiEHTa THYYKOCTI ISl PI3HUX €KCLICHTPH-
cuTeTiB npu BenmmuuHi E piBHil 700 fk
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Annex G
(informative)

Reduction factor for slenderness and eccentricity

(1) In the middle of the wall height, by using a simplification of the general principles given in 6.1.1,
the reduction factor. @m. taking into account the slenderness of the wall and the eccentricity of loading,
for any modulus of elasticity £ and characteristic compressive strength of unreinforced masonry fk, may

be estimated from:

02 G.1

@m = ri] e — ?

where:
Ay =12 Sk G.2
!
A —0,063
u= . G3
0,73 — 1,17 —mk
where: t

gl (S G4
e VE

and emk, Ket, t and ter are as defined in 6.1.2.2, and e is the base of natural logarithms

(2) For E- 1 000 f eanations ((G.3) hecomes:

;?ef a
- 2
°= ef G.5
e
23— 37 —mk

f
and for £ =700 f:

hi -1.67

o= et G.6

193 -31 %
I

(3) The values of @m derived from equation (G.5) and (G.6) are represented in graphical form in figure

G.1land G.2
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Figure G.1 — Values of @, against slenderness ratio for different eccentricities,

based on an E of 1 000 fi
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Figure G.2 — Values of &, against slenderness ratio for different eccentricities,

based on an E of 700
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Jomatox H
(TOB1IKOBUIA)

KoedinieHT nocnjienns 3rigno myHkry 6.1.3

1.6

_—

1.5 N

AN

\ 2{2’]
N
13

1.2 N \\
AN

1.1 \ i
1.0 \l

0 01 0.2 0.3 04 045 05

‘F‘?'b .f'r A of

Pucynox H.1 — I'padiku, 1o noka3yorsb koe@ilieHT 3pOCTAHHSA, JaHHI Yy MyHKTI 6.1.3:
3ocepemkeHi HABAaHTAKEHHS i/l OMIOPaMH

Annex H
(informative)
Enhancement factor as given in 6.1.3
16

AN
\

a=0 \ \

[3

0 0.1 0.2 032 04 045 05

.*:'I'.&I .r'I d‘Iq‘,r

Figure H.1 — Graph showing the enhancement factor as given in 6.1.3:
Concentrated loads under bearings
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Honmatoxk I
(toBiKOBHIA)
YpaxyBaHH# nonepeyeHNX HABAHTAKEHb HA CTIHM 3 TPbOXCTOPOHHIM 200 YOTHPBLOXCTOPOHHIM
00NMMpPAaHHAM IPH il KOMOIHOBAHOT0 HABAHTAKEHHS

I.1 BBaxkaeTbcs, IO HA CTiHY Ji€ TOPH30HTAIBHE HABAaHTAXKEHHS 13 IUIOMIMHYU Ta BEPTHKAJIHHOTO HaBaH-
TaXCHHS 3 €KCLICHTPUCUTETOM.

[MpumiTka. Skmo y mpoekTi nependadeHo BiANOBIAHI B'A31 MiX BHYTPIIIHBOIO Ta 30BHIIIHBOIO TUIOIIH-
HaMHU TIOPOKHUCTOI KJIQJKH, TO MOMEHT (BHUKJIMKAHUI EKCHEHTPHUCHTETOM BEPTHKAILHOTO
HaBaHTA)XEHHS), SIKHI Ji€ TI0 BepXy CTiHH, MOXHA TIEPEPO3IOAITHTH.

1.2 SIkmio cTiHa € CKIIaI0BOIO CTiHU 13 TOPOKHUCTOT KITAJIKH, TO TOPU3OHTAIBHE MTOTIEPEYHE HABAHTAKCH-
HSI MO’KHA PO3MOJIUISITHA MiX ii BOMa IionuHamMu (auB. 6.3.1(0)).

1.3 BepTtukanpHe HaBaHTaKEHHS HaJl MPOpi3aMH HEOOXiJTHO PO3MOIUIATH HA CTiHM 3 000X CTOpiH Mpo-
pi3iB.

1.4 Topu3oHTaNIbHE HABAaHTAKEHHS 13 TUTOLIMHY, 11O i€ HA CTiHY, 1 IKe BAKOPUCTOBYETHCS JJIS IEPEBIPKH
BIZIMOBIZTHO /10 cTaTTi 6.1, MOXKHA 3MEHIITyBaTH uepe3 KoedillieHT k 3actocoByroun Gopmyay 1.1

4

k:S;m’f—j I.1
h”

[MpumiTka. KoediuienT k Bupaxkae CriBBIIHOIIEHHS MK HECYYOO 3[aTHICTIO CTIHU 3 MPOpi3aMu MPH i
BEPTHUKAILHOTO HABAHTAKEHHS Ta HECYYOIO0 3MATHICTIO (DAKTUYHOTO Iepepildy CTIiHU IpH il
TOPU30HTAIBHOTO MONEPEYHOr0 HABaHTAKEHHs (BPaxoBYIOUM (PakTHUHI YMOBH OOTHMpPaHHS
CTOpIiH).

A€

k - Hecywa 3AaTHICTb CTiHU 3 IPOpPI3aMU MPH Ail BEPTUKAIBHOTO HAaBaHTAXXCHHSI PO3/IICHA Ha HECydy
3MATHICTh (PAKTUYHOTO Tepepi3y CTIHU MPHU il TOPHU30HTAIFHOTO MOTIEPEYHOT0 HABaHTAKEHHS (Bpaxo-
BYI0YM (DAaKTHYHI YMOBH OOMHUPaHHS CTOPIH);

o - BIOMOBIIHUH 3TMHAJBHUNA MOMEHT, BU3HAYEHHH BiANOBIAHO 10 5.5.5;

[l - OPTOTOHAJILHE BITHOIICHHS MIIIHOCTEN KJIAJKA HA 3TUH, BU3HAYEHE BIAMOBIIHO 110 5.5.5;

h - BUCOTA CTIHM;

[ - TOBKWHA CTIHU.
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Annex I

(informative)

Adjustment of lateral load for walls supported on three or four edges subjected to

out-of-plane horizontal loading and vertical loading

(1) The wall is assumed to be subject to a horizontal out-of-plane load, and an eccentric vertical
load.

NOTE It may be possible to redistribute the moment at the top of the wall (caused by the eccentricity of the vertical
load) over the inner and outer leaves of a cavity wall if adequate ties are specified in the design for this purpose.

(2) If the wall is a part of a cavity wall, the horizontal out-of-plane load may by divided between the
two leaves (see 6.3.1(6)).

(3) The vertical load above openings should be distributed over the walls at the sides of the open-
ings.

(4) The horizontal out-of-plane load acting on the wall for use in the verification according to clause
6.L may be reduced by a factor k using expression 1.1

F«::Sﬂaf—; L1
h”

NOTE The factor k expresses the ratio between the load capacity of a vertically spanning wall and the lateral load ca-
pacity of the actual wall area (taking possible edge restraints into account).

where:

k  is the lateral load capacity of a vertically spanning wall divided by the lateral load
capacity of the actual wall area (taking edge restraint into account)

o  1s the relevant bending moment coefficient in accordance with 5.5.5;

u 1s the orthogonal ratio of characteristic flexural strengths of the masonry in accordance with
5.5.5;

h s the height of the wall;

[ is the length of the wall.
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JlogaTok J
(TOBIIKOBHI)

EnemenTn apMoBaHOi KaM'sSIHOT KJIaIKM 110 MiAI0THCS NMONEPEeYHOMY HABAHTAKECHHIO
(3cyBY): KOe(iliEHT 3pOCTAHHA fvd

J.1 Ins ctin abo 0ajok, y SIKHX OCHOBHA apMaTypa 3akjajeHa B yCTOTax, sapax abo mopoxKHH-
Hax, 3alIOBHEHHX OCTOHHUM 3alIOBHIOBAYEM, 3T1THO 3 PO311JIOM 3.3, BETUUUHA fvd, IO BUKOPHU-
CTOBYETBCSI IS PO3PAXyHKY VRDI, MO’)KHA OTPUMATH 33 HACTYITHUM PiBHSIHHSM:

(035+17.5 p)

foa= - J.1
I M
3a yMOBH, 10 3HAYEHHS fid He IpUiiMaeThes, OinbmuM seanunnu 0,7/ ym H/mMm?,
ne:
p = As J.2
bd

As - mionia nonepevyHoro nepepizy OCHOBHOI apMaTypH;
b - mMpuHA OUISTHKY,
d - poboua BHCOTA E€IIEMEHTY;
YM - KOe(DIIIEHT HAIIHHOCTI TS KJIaIKH.
J.2 Jlnst mmapHipHO 00mepTrX O6aNoK 1 1JIsl KOHCOJIBHUX MIANOPHUX CTiH, KO BIAHOIICHHS ,

JUISTHKY 3CYBY, dv, 10 poOOUY0i BUCOTH, d, JOPIBHIOE IECTH 200 MEHIIE, BEJIUYHUHA fvd MOXKE OYy-
TH 301JIbIIIEHA HA KOCDIIIEHT, ¥, A€:

7=25-025% 13
d

3a yMOBH, 10 3HAYCHHS fid HE IIPUMMaEThCs, OinbmuM Beauuunn 1,7/ ym H/mMm?,

JinstHka aii 3cyBY, av, HOBUHHA BU3HAYATHCh PIBHOIO BEIUYMHI MAaKCUMAaJIbHOTO 3TMHAJIBHOTO
MOMEHTY y Tepepi3i po3a1JICHOMY Ha MaKCUMaJIbHY CUJTy 3CYBY Ha JaHIW MUISHIII.
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Annex J

(informative)

Reinforced masonry members subjected to shear loading:

enhancement of fq

(1) In the case of walls or beams where the main reinforcement is placed in pockets, cores or cavi-
ties filled with concrete infill as described in 3.3, the value of fvd used to calculate V'rp1 may be ob-

tained from the following equation:

(035+17.5 p)

foa= J.1
I8 Y

. : 0,7 5

provided that fv4 is not taken to be greater than v N/mm?~,
I
where:
A
= J.2
Y

As s the cross sectional area of the primary reinforcement;
b  is the width of the section;
d 1is the effective depth;

ym 1is the partial factor for masonry .

(2) For simply supported reinforced beams or cantilever retaining walls where the ratio of the shear

span, av, to the effective depth, d, is six or less, fvd may be increased by a factor, y, where:

7= [2.5 ~0.25 ”‘*} 13
d

provided that fq is not taken to be greater than 1,75/ym N/mm?

The shear span, ay, is taken to be the maximum bending moment in the section divided by the max-

imum shear force in the section.
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1) Modification to "Links between Eurocodes and harmonised technical
specifications (ENs and ETAs) for products”

Page 10, title of “Part 1-1”, add “structures” as follows:

“Part 1-1: General Rules for reinforced and unreinforced masonry structures”.

2) Modification to “National Annex for EN 1996-1-1”
Page 11, list, replace:

"— 8.5.2.2(2) Cavity walls;"

with:

"— 8.5.2.2(2) Cavity and veneer walls;".

3) Modification to 1.1.3

Page 12, delete the whole Subclause 1.1.3.

4) Modification to 1.2.2
Page 14, replace:

"— EN ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications
and test methods."

with:

"— prEN 10348, Steel for the reinforcement of concrete — Galvanized reinforcing steel.".

5) Modification to 1.5.3.3

Page 16, replace:

‘the strength of masonry subjected to shear forces”
with:

“the strength of masonry in shear subjected to shear forces”.

6) Modification to 1.5.5.4
Page 17, replace the definition of "lightweight masonry mortar" with the following one:

“designed masonry mortar with a dry hardened density equal to or below 1300 kg/m3 according to EN
998-2". '
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7) Modifications to 1.6
Page 21, replace:
"bef) effective width of a flanged member;"
with:
"Bef) effective width of a L-shaped flanged member;".
Page 21, replace:
"beft effective thickness of a flanged member;"
with:
“bett effective width of a T-shaped flanged member;”.

Page 22, add between the definitions of "E" and "Ej oo,
"E4 design value of the load applied to a reinforced masonry member;".
Page 23, definitions of "fy.1", replace "a plane of failure" with "the plane of failure" as follows:

“fkl characteristic flexural strength of masonry having the plane of failure parallel to the
bed joints;".

Page 23, definitions of "f1»", replace "a plane of failure" with "the plane of failure" as follows:

"2 characteristic flexural strength of masonry having the plane of failure perpendicular to
the bed joints;”.

Page 24, definition of "M;", delete the comma "," in the definition as follows:
"M; end moment at node i;".
Page 25, definition of "R,", replace "stress" with "strength".
Page 25, delete the line:
"E4 design value of the load applied to a reinforced masonry member;".

Page 25, delete the symbol and definition of "Ng,":

"NE1 load applied by a floor;".

8) Modification to 2.3.2
Page 28, paragraph "(1)P", replace "should" with "shall" as follows:

“(1)P Partial factors for actions shall be obtained from EN 1990.”.
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9) Modification to 3.1.1
Page 30, paragraph "(1)P", last line, delete "pr" as fol/ows:

“— dimensioned natural stone units in accordance with EN 771-6.”.

10) Modification to 3.1.2

Page 32, paragraph "(2)", affer "coefficient of variation of', add "the compressive strength of’ as
follows:

“(2) When the manufacturer declares the normalised compressive strength of masonry units as a

characteristic strength, this should be converted to the mean equivalent, using a factor based on the
coefficient of variation of the compressive strength of the units.”.

11) Modification to 3.2.3.1

Page 33, delete the whole paragraph "(2)".

12) Modification to 3.2.3.2
Page 33, "NOTE 2", delete "pr" (from "EN 1052-5") and ", under preparation,” as follows:

“NOTE 2 EN 1052-3 deals with the determination of the initial shear strength of masonry and EN 1052-5 deals
with the determination of flexural bond strength.”.

13) Modification to 3.3.2
Page 33, paragraph "(4)", 2™ sentence, replace "slump classes S5 or S6" with "slump class S5 or flow

class F6", as follows: “In holes, where the smaliest dimension is less than 85 mm, slump class S5 or
flow class F6 should be used.”.

14) Modifications to 3.4.1
Page 34, paragraph "1(P)", reference to "prEN 10080" in the first senfence, delete "hr"‘

Page 34, "NOTE", replace "stress" with "strength" in the first sentence and delete "pr" from "prEN
10080" in two places as follows:

“NOTE EN 10080 refers to a yield strength Re, which includes the characteristic, minimum and maximum
values based on the long-term quality of production. in contrast fyx is the characteristic yield stress based on only
that reinforcement required for the structure. There is no direct relationship between fyi and the characteristic Re.

However the methods of evaluation and verification of yield strength given in EN 10080 provide a sufficient check
for obtaining fyk."

15) Modification to 3.4.3

Page 34, title of the clause, delete "prefabricated" as follows: "Properties of bed joint reinforcement”,
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16) Modifications to 3.6.1.2
Page 35, paragraph "(1)", indent "(1)", definition of "K", add "I" between "and" and "or" as follows:
“K is a constant and, where relevant, modified according to 3.6.1.2(3) and/or 3.6.1.2(8)".

Page 36, paragraph "(2)", list, 2™ dash, replace the 2" occurrence of the word "units" on the 2" line
with "concrete" as follows:

“— equation (3.3), for masonry made with thin layer mortar, in bed joints of thickness 0,5 mm to

3 mm, and clay units of Group 1 and 4, calcium silicate, aggregate concrete and autoclaved
aerated concrete units;”.

Page 36, paragraph “(2)", list, 3° dash, delete “units” after “masonry” on the 1% line as follows:

“— equation (3.4), for masonry made with thin layer mortar, in bed joints of thickness 0,5 mm to
3 mm, and clay units of Group 2 and 3.".

Page 36, paragraph "(2)", "NOTE", replace "0,5 m" with "0,5 mm" as follows:

“‘NOTE EN 998-2 gives no limit for the thickness of joints made of thin layer mortar; the limit on the thickness
of bed joints of 0,5 mm to 3 mm is to ensure that the thin layer mortar has the enhanced properties
assumed to exist to enable equations (3.3) and (3.4) to be valid. The mortar strength, fi;, does not
need to be used with equation (3.3) and (3.4).".

Page 36, paragraph "(2)", equation "(3.2)", delete the multiplication dots from the equation as follows:

K=K KT I (3.2

17) Modifications to 3.6.1.3
Page 38, paragraph "(1)", replace the 1% sentence:

“(1) The characteristic compressive strength of shell bedded masonry, made with Group 1 and Group
4 masonry units, may also be obtained from 3.6.1.2, provided that:”

with:

“(1) The characteristic compressive strength of shell bedded masonry may also be obtained from
3.6.1.2 using the normalised mean compressive strength of the units 4, that is obtained for normal
bedding (thus not obtained from tests on units tested in accordance with EN 772-1 for shell bedded
units), provided that:”.

Pe(;jge 38, paragraph "(2)", delete "made with Group 2 and Group 3 masonry units," from the 1% and
2™ lines as follows: .

“The characteristic compressive strength of shell bedded masonry may be obtained from 3.6.1.2,

provided that the normalised mean compressive strength of the units, £, used in the equation is that
obtained from tests on units tested in accordance with EN 772-1 for shell bedded units.”.

18) Modifications to 3.6.2

Page 39, paragraph "(4)", "NOTE", replace "0,065" with "0,045" as follows:
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“NOTE The decision on whether to use 0,045 or fy1t in a country, and the values or derivation of fi1t

related to e.g. the tensile strength of the units and/or overlap in the masonry, if that option is chosen, may be
found in its National Annex.”.

Page 40, paragraph "(7)", title of "Table 3.4", replace "intitial" with "initial”.

19) Modification to 3.6.4

Page 43, "Table 3.6", 1% row at the top, 3¢ column, replace the header "M2-M5" with "M2-M4".

20) Modifications to 4.3.3

Page 46, paragraph "(2)", replace "EN I1SO 1461" with "prEN 10348".

Page 47, paragraph "(3)", "NOTE", table, replace the title with the following one (by correcting the font
size from 12 to 10 points and in bold as follows):

"Selection of reinforcing steel for durability”.

2w nCn

Page 47, paragraph "(3)", "NOTE", table, change the font size of both superscripts "" in footnote

as follows:

"C  Carbon steel should be galvanised with a minimum mass of zinc coating of 800 g/m2 or galvanised with a
minimum mass of zinc coating of 60 g/m? and provided with a bonded epoxy coating of at least 80 um thickness,
with an average of 100 um. See also 3.4.".

Page 48, paragraph "(4)", "NOTE?", table, replace the title with the following one (by correcting the font
size from 12 to 10 points and in bold as follows):

"Recommended values for the minimum concrete cover ¢, for carbon reinforced steel”.

21) Modification to 5.5.1.3

Page 56, paragraph "(2)", "Table 5.1", header, 2nd column, replace "pier thickness" with "pier depth".

22) Modifications to 5.5.5

Page 63, paragraph "(7)", "NOTE", definition for "u", replace the cross-references to "6.3.1.(4)" and
"6.5.2.(9)" respectively with "6.3.1(4)" and "6.6.2(9)" as follows:

1) is the orthogonal ratio of the design flexural strengths of the masonry,
Jrat/ fra, SEE 3.6.3 OF frar,app/ fraz: S€€ 6.3.1 4) orfia / fxdz,app S€€ 6.6.2(9);".

Page 64, paragraph "(10)", replace the whole paragraph with the following one:

“(10) In a laterally loaded panel or free standing wall built of masonry set in mortar designations M2 to
M20, and designed in accordance with 6.3, the dimensions should be limited to avoid undue
movements resulting from deflections, creep, shrinkage, temperature effects and cracking.

NOTE The limiting values may be obtained from Annex F.".
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23) Modifications to 6.1.2.2

Page 66, paragraph "(1)", under "(i) At the top or bottom of the wall (@)", replace the definition of
neinitn Wl‘th.

et 1S the initial eccentricity with a sign that increases the absolute value of ¢; (see 5.5.1.1);".

Page 66, paragraph "(1)", under "(ii) In the middle of the wall height (&))", delete the second "," and
"from annex G" from the first sentence as follows:

"By using a simplification of the general principles given in 6.1.1, the reduction factor within the middie
height of the wall &_, may be determined using e_;, where:".

Page 67, paragraph "(1)", under "(ii) In the middle of the wall height (&))", equation "(6.7)", replace
the equation with:

M
e, =—" te te ®.7)".

m
md

Page 67, paragraph "(1)", under equation "(6.7)", definition of "e,_..", replace:

init -
"einit is the initial eccentricity (see 5.5.1.1);"
with:
"init is the initial eccentricity with a sign that increases the absolute value of e, (see
5.5.1.1);".

Page 67, very end of paragraph "(1)", after:
"B is the final creep coefficient (see note under 3.7.4(2))",
add the following "NOTE":

"NOTE &, may be determined from Annex G, using e, as expressed above.”,

24) Modification to 6.1.3

Page 69, very end of paragraph "(3)", replace "1.0" with "1,0" as follows: "strength of masonry, f; (i.e.
[is taken to be 1,0).”.

25) Modification to 6.3.2

Page 73, end of paragraph "(6)", last dash, add "in the considered direction” befween "ratio" and
"does not” as follows:

the slenderness ratio in the considered direction does not exceed 20.”.
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26) Modification to 6.4.2

Page 74, paragraph "(1)", 7% line, replace "ey" with "ey.". _

27) Modification to 6.5

Page 75, paragraph "(4)", definition of "W,', add "is the" before "design value" as follows:

"WEgq is the design value of the horizontal load, per unit area, to be transferred;".

28) Modifications to 6.6.2
Page 76, paragraph "(1)P", equation "(6.21)", replace "2" with "<" as follows: -
"E4< R4 6.21)".

Page 77, paragraph "(5)", equations "( 6.24a)" and "( 6.24b)", replace "0.4" and "0.3" respectively with
"0,4" and "0,3" as follows:

< 2
Meg S04 13 bd for Group 1 units other than lightweight aggregate units (6.243)

and

< 2
My =03 1y 0d for Group 2, 3 and 4 and Group 1 lightweight aggregate units. (6.24b)".

29) Modification to 6.6.3

Page 79, paragraph "(1)", replace:
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t,+6t1 t, +121;
T /2 r
b = thelesser of b, = thelesser of
h/6 h/3
. actual width of flange actual width of flange
L
tf
— 1D
trl Z‘rZ
S — e
Key
1) reinforcement
Figure 6.6 — Effective width of flanges
where:
ben effective width of a flanged member;
ben effective width of a flanged member;
h clear height of a masonry wall;
A clear distance between lateral restraints;
te thickness of a flange;
t; thickness of a rib, ."
with:
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thickness of arib, 7.".

30) Modifications to 6.6.4
Page 80, paragraph "(1)", replace the symbol "4,4" with "j;d" as follows:
"fyd is the design strength of the reinforcing steel;".

Page 81, paragraph "(2)", equations "(6.31a)" and "(6.31b)", replace "0.4" and "0.3" respectively with
"0,4" and "0,3": '

< 2
wMyq <04 Jo b d for Group 1 units other than lightweight aggregate units 6.31a)

1, +6t, t,+121¢,
1./2 ~ L
b, =thelesser of b, =thelesser of
’ ’ h/3
Y actual width of flange actual width of flange
_ bef,l N bef,t
Zef
S - !\
t '
d \ |
Z‘rl tr2 1)
= e
Key
1) reinforcement
Figure 6.6 — Effective width of flanges
where:
bef) effective width of a L-shaped flanged member;
begt effective width of a T-shaped flanged member;
d effective depth of the member;
h clear height of a masonry wall;
lef effective distance between lateral restraints;
te thickness of a flange;



178

EN 1996-1-1:2005/AC:2009 (E)

and

<03 2
Mra <03 f, 0d for Group 2, 3 and 4 and Group 1 lightweight aggregate units;  (6.31b)".
31) Modification to 6.7.3
Page 85, paragraph "(3)", equation "(6.42)", replace "s" with "s":

Vaar =0.9d A fya (14 cot &) sin o

" S (6.42)".

32) Modification to 7.2
Page 88, paragraph "(5)", end of the senfence, delete "in accordance with Annex F" and add:
"NOTE The limiting values may be obtained from Annex F."
as follows:
"(...) are limited.

NOTE The limiting values may be obtained from Annex F.".

33) Modification to 8.1.1
Page 89, replace paragraph "(2)" with the following:

"(2) Masonry mortars for use in reinforced masonry, other than bed joint reinforced masonry, should

not have a compressive strength, 7, less than 4 N/mm?, and for use in bed joint reinforced masonry,

not less than 2 N/mm?.".

34) Moadification to 8.1.2

Page 90, paragraph "(2)", replace "Note™ with “NOTE".

35) Modification to 8.1.5
Page 91, paragraph "(1)", replace twice "a thickness" with “an actual thickness” as follows:
“(1) Bed joints and perpend joints made with general purpose and lightweight mortars should have an

actual thickness not less than 6 mm nor more than 15 mm, and bed and perpend joints made with thin
layer mortars should have an actual thickness not less than 0,5 mm nor more than 3 mm.”,

36) Modification to 8.2.2
Page 92, paragraph "(1)", replace "using Table 4.1" with "according to 4.3.3(3)" as follows:

“(1) To allow bond strength to develop where reinforcing steel, selected according to 4.3.3(3), is
located in mortar in bed joints:”.
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37) Modification to 8.2.3
Page 93, paragraph "(2)", add “(out-of-plane)” between "lateral" and "loads" as follows:
“(2) In walls where reinforcing steel is provided in the bed joints to enhance resistance to lateral (out-

of-plane) loads, the total area of such reinforcement should not be less than 0,03 % of the gross
cross-sectional area of the wall (i. . 0,015 % in each face).”.

38) Modification to 8.2.5.1

Page 94, paragraph "(4)", equation "(8.1)", delete “y." as follows:

_9 Sy
A S 8.1y".

39) Modification to 8.2.7

Page 98, paragraph "(5)", replace reference to "6.5.3" with "6.6.3".

40) Modification to 8.5.2.3

Page 100, paragraph "(2)", replace reference to "6.3.3(2)" with "6.5(4)".

41) Modification to 8.6.2

Page 101, paragraph "(1)", in the 2nd line and also in the "NOTE", replace "to " with "tn".

42) Modification to 8.6.3

Page 101, paragraph "(1)", in the 3rd line and also in the "NOTE", replace "to, " with "fony".

43) Modifications to Annex C

Page 107, paragraph "(2)", 3rd sentence, replace "I," with "I," and replace "1\" with "I," as follows:
"may be calculated from equation (C.1) and the end moment at node 2, A1, similarly but using E,I,/A,

instead of £,1,/A, in the numerator.".

Page 107, paragraph "(2)", equation "(C.1)", replace "hs" and "h," respectively with "" and "l;" as
follows:

m E 1
M. = h { w, I W I }
1 n1E1]1+n2E212+n3E313+n4E4]4 4(n,~1) 4(n, -1
" & & . g C.N"

Page 107, paragraph "(2)", just under the definition of "E;", replace the "NOTE" with the following one:
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"NOTE It will normally be sufficient to take the values of £ as 1 000 £ for all masonry members.".

Page 107, paragraph "(2)", definition of "I", replace:

"L is the second moment of area of member j, where j = 1, 2, 3 or 4 (in the case of a
cavity wall in which only one leaf is loadbearing, / should be taken as that of the
loadbearing leaf only);"

with:

"I is the second moment of area of member i, where i = 1, 2, 3 or 4 (in the case of a
cavity wall in which only one leaf is loadbearing, J; should be taken as that of the
loadbearing leaf only);".

Pages 108 and 109, paragraph "(3)", replace "k," with "k," in the description of "n" and in equation
"(C.2)" as follows:

"77 may be obtained experimentalily, or it may be taken as (1 — £./4),

where:
B E
. 3 2 4 I, <
e E] [l E2 [2 a
n, +n, n
h )

c.2)".

44) Modifications to Annex E

Page 112, title of the annex, replace "o4" with "on" as follows:

“Bending moment coefficients, ap, in single leaf laterally loaded
wall panels of thickness less than or equal to 250 mm”.

Page 112, "Figure E.1", replace the figure with the following one:

~ I —1 I I I I — I
:l:l:l:lil:lil:l:ll — 1
e et s e e e S S 2)
N B | T | — W:’))
He,
h < 0, 10y 4)
2% 2%
Tﬂaz
Vs
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Page 112, "Figure E.1", key "4)", delete "¢n, pon:" as follows:

"4) moment coefficients in the indicated directions”.

45) Modifications to Annex G

Page 119, paragraph "(1)", equation "(G.1)", repiace the equation with the following:

(G.1)".

Page 120, "Figure G.1", replace the figure with the following one:

6(8 h e/t = 0,05 )
0.9
08 — moﬁ\\
07 — 0’15‘_\\\\
=0,20 \\\\ \\
0.6 —
05 —> Zsﬁ_\\\\ \\
04 |— 0’3L\\\\\\\ <
0.3 f— 0’35‘\\\\\.\ \\
02 =0, 49\ \\E\\\ \
) \\\\E\\\E
00 \\._‘\\-;
0 5 10 15 20 25 30

" hef/t £

€

Page 120, "Figure G.2", replace the figure with the following one:
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46) Modification to Annex H
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€BPONEMCHKHM CTAHIAPT EN 1996-1-1:2005/AC

munens 2009

ICS 91.010.30; 91.080.30

(YxpaiHchkuit mepexiaa aHTJIOMOBHOI Bepcii)

€Bpoxon 6: IlpoexkTyBaHHA KaM'AHUX KOHCTPYKiil — YacTtuna 1-1: 3aranbHi
MOJIOKEHHS JIJI ADMOBAHUX I HEAPMOBAHUX KaM'SIHMX KOHCTPYKIIiH.

Jana nonpaska Bcrymae B cuty 3 29 nunas 2009 poky i BHOCUTBCS Y TpH oditiiHi MoBHi Bepcii EN.

CEN

€BPOIIEMCHKUI KOMITET CTAHJAPTU3ALIIT

AnminictpatuBHMiA eHTp: reu de Stassart, 36 B-1050 Brussels

2009 CEN  BcinpaBa Ha BHUKOpUCTaHHA B OyJb-sKiil popmi Ta OyAb-KMM YMHOM Y BCbOMY CBi-
Ti 30epiratoTecs 11 HarioHanbHUX wieHiB CEN.
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1) 3minu B myHKTI ,,3B'130K Mizk €BPOK0I0M Ta y3roaKeHuMHU TexHiyHuMH BumMoramu (EN
Ta ETA) Ha BUpoOn”.
Ctp.10, Ha3Ba ,,YUactuna 1-1”, 1o6aBUTH CIIOBO ,,KOHCTPYKIIii", TAKUM YHHOM:
,dactuna 1-1: 3araibHi MOJ0XKEHHS JI1 apMOBAHUX Ta HEAPMOBAHMX KaM'sSTHUX KOHCTPYKIIii™.

2) 3wminn B ,,Hanionansnomy loxarky 1o EN 1996-1-1”
Ctp.11, criucok, 3aMiHUTH:
»-8.5.2.2(2) llycroTHi ctiam;” Ha ,,-8.5.2.2(2) IlycToTHI Ta 00IHMIILOBAHI CTIHU; .

3) 3minm B myHkri 1.1.3
Ctp.12, Bunanurtu Bech [ligmynkr 1.1.3.

4) 3minm B myHkTi 1.2.2
Crp.14, 3amiauTu:
»-EN ISO 1461, I'apsiueoriuHKOBaH1 MOKPUTTS Ha 301pHUX 3aJli3HUX Ta CTajleBUX BUpoOax — Bumo-
T'H Ta METO BUNPoOyBaHHs~ Ha ,,- prEN 10348, Crans ans apMyBaHHS 327113006 TOHHUX KOHCTPY-
Kui — OMHKOBaHa apMaTypHa cTajib .

5) 3minm B mynkri 1.5.3.3
Ctp.16, 3amiHuTH:
,,MILHICTb KaM'sHOI KJIQJIKH, IO MiAAa€ThCs BILIMBY MONEPEYHUX CUII” Ha ,,MILHICTh KaM'sHOI KJia-
JIKH TIPH 3CYBI, 110 MiJIA€ThCS BIUTMBY MONEPEYHUX CHIT .

6) 3minm B mynkri 1.5.3.4
Ctp.17, 3aMIHUTH BU3HAUEHHS ,,JIETKUH PO3UYMH KaM'sTHOT KJIaJIKi~ Ha HACTyIIHE:
,,TIPU3HAYCHUI 3aTBEPALIMIA PO3YMH KaM'sSTHOI KJIaJKW B CyXOMY CTaHi, TYCTHHA SIKOTO JOPiBHIOE
a60 Hmwxya, Hix 1300 kr/m° 3rigao 3 EN 998-2.

7) 3minm B myHkri 1.6
Crtp.21, 3amiHUTH:
»by  eheKTHBHA IHMpPHHA BIIAHIIEBOTO €NEMEHTY;” Ha ,,b,, | e(deKTUBHA IIMPHUHA T-00pa3HOTO

(1aHIEBOrO eIEeMEHTY;” .
Crtp.21, 3aMiHUTH:

»b,, eheKTBHA TOBIIMHA (IIAHLIEBOrO €NEMEHTY;” Ha ,,b,,  e(peKTHBHA LIMPHHA T-00pPa3HOro

(1aHUEBOrO eIEeMEHTY;” .
Ctp.22, noGaBUTH MK BU3HAYCHHSIMH ,, £ Ta ,, E

IR
longterm

”Ed PO3paxXyHKOBEC 3HAYUCHHS HABAHTAKCHHA, IPUKIIAJACHOI'O Ha apMOBaHI/Iﬁ KaM'sHUM ele-

MEHT;”.
Ctp.23, BU3HAYEHHS ,, [ ,,”, 3aMIHUTH HEBU3HAUYEHUH apTUKIIb HA BU3HAYECHUH y BUpPa3i ,,UIOIIMHA

pyHHYBaHHS” TaKUM YHHOM:
» S CTaHIApTHA MIIHICTh KJIAJKH HAa BUTHH, sIKa Ma€ BU3HA4YEHY IJIOIIMHY PyIHyBaHHs Hapae-

JBbHY JI0 TOPU30HTAJIbHUX LIBIB;.
Ctp.23, BU3HA4eHHH ,, f,,, 3AMIHUTH HEBU3HAYEHUH apTUKJIb HA BU3HAUCHUHN y BUPa3i ,,UIOIMHA

pyHHYBaHHS” TaKUM YHHOM:
» S CTaHIApTHA MILHICTb KJIAJAKHU HA BUTHH, SIKAa Ma€ BU3HAYCHY IUIOIIUHY pPyHHYBaHHs MEPIECH-

TUKYJISPHY O TOPU30HTAILHUX IIBIB;.
Ctp.24, Bu3HaueHHs ,, M, ”, BUJAIUTU KOMY ,,,”’ y BU3HAUCHI TAKUM YHHOM:
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» M. KIHLEBUI MOMEHT y By3Ii ;.
Crp.25, BU3HaueHHs ,, R, ”, 3aMIHUTH ,,3yCUIUIA” Ha ,,MIL[HICTb .

Crtp.25, BUIaTUTH HACTYITHE BU3HAYCHHS:
»E, PO3paXyHKOBE 3HAYCHHS HABAHTA)XXKCHHS, NPHUKIAJCHOIO HAa apMOBaHMM KaM'sHUHN ele-

MCHT;”.
Crp.25, BUanuTH NO3HA4YECHHA Ta BU3HAYCHHS ,, N,

» N HaBaHTAXXEHHS, IPUKIIAJCHE IEPEKPUTTAM;”

8) 3minu B myHKTi 2.3.2
Crp.28, maparpad ,,(1)P”, 3aminuT MopasibHe JiecioBo ,,should” Ha ,,shall” Takum yrHOM:
,»(1)P HacTroBuii koedimieHt mis it 6yae orpumano 3 EN 1990.”.

9) 3minu B myHkri 3.1.1
Crp.30, maparpad ,,(1)P”, octanHs cTpouka, BUTAINUTH ,,pI”° TAKUM YHHOM:
»- PO3MIPH €JIEMEHTIB 3 MPUPOTHOTO KaMEeHIO BiAMoBiaHO 10 EN 771-6.”.

10) 3minu B myHkrTi 3.1.2
Crp.32, maparpad ,,(2)”, micis Bupasy ,,koedimieHT Bapiaiii’” 106aBUTH BUpa3 ,,MIITHOCTI HA CTUCK
TaKUM YUHOM:
»(2) Sx110 BUpOOHUK OTOJIOIIY€E CTAaHAAPTHY MIIHICTh HA CTUCK €JIEMEHTIB KaM'sTHOT KJIAJIKH Y SIKO-
CTI CTaHAAPTHOI MII[HOCTI, TOAI CJiJi BUBECTH CEpENHIl E€KBIBaJIEHT, BUKOPHUCTOBYIOUH (HaKTOp,
KU 0a3yeThCsl HA KOS(IIIEHT] Bapiallii MIIIHOCTI HA CTUCK €JIEMEHTIB.”.

11) 3minu B nyHnkri 3.2.3.1
Crp.33, Bunanurtu Bech naparpag ,,(2)”.

12) 3minu B myHkri 3.2.3.2
Crp.33, ,,JIPUMITKA 2, Bunanutu ,,pr”° (3 ,,EN 1052-5) Ta Bupa3 ,,B ctajii miaroToBKu’, TAKUM
YUHOM:
LIIPUMITKA 2 EN 1052-3 posrasimae BU3HAYSHHS MOYATKOBOT MEKH MIITHOCTI TP 3CYBI1 Ka-
M'ssHOT Kinaaku Ta EN 1052-5 posriisinae BU3Ha4eHHs MIIIHOCTI 3B'SI3Ky MPU BUTHHL.”.

13) 3minu B myHkrTi 3.3.2
Crp.33, maparpad ,,(4)”, 2-re pedeHHsl, 3aMIHUTH BHUpa3 ,,Ki1acu cragay S5 abo S6” Ha BuUpa3 ,,Ki1ac
cnaxy S5 abo kiac noroky F6” Takum unHOM:
,»B 0TBOpax, 3 HAMMEHIIIMM PO3MIpPOM 110 85 MM, CIIiJi BAKOPUCTOBYBATH Kjac craay S5 abo Kiac
notoky F6.”.

14) 3minm B nyHnkri 3.4.1
Crp.34, naparpad ,,1(P)”, mocunanus Ha ,,pr EN 10080 B mepuiomy pedeHH1 BUJATUTH ,,pr".
Crp.34, ,JIPUMITKA”, 3aMiHUTH COBO ,,stress” Ha ,,strength” B BUpasi ,,Mexa MIMHHOCTI” B TIEp-
[IOMY PEUYCHHI aHTJIIMCHKOTO TEKCTY Ta BUAAINUTH ,,pr” 3 ,,pr EN 10080” B 1BOX MICIfIX TaKUM YH-
HOM:
LIIPUMITKA EN 10080 posrisgae Mexy INIMHHOCTI, R, , Sika BKJIIOYa€ 0COOJIMBOCTI, MiHI-

MaJIbHI Ta MaKCUMaJIbHI1 3HAYCHHSI, SIK1 0a3yI0ThCsl HA JOBIOCTPOKOBIN SIKOCTI mpoaykiii. Ha Biami-
Hy, f 1 - CTAHJIapTHA MEXKa TUIMHHOCTI, sika 0a3y€eThCs TUIBKA HA TOMY apMyBaHHI, IKE BUMAara€ThCs

JUIs KOHCTpYKIii. He icHye mpsiMoro BiAHOIIEHHS MiX fyk Ta craHaaptoro R,. OjxHak, MeToau

OLIIHKM Ta MEPEBIPKH MEXH ITMHHOCTI, ipeactasieni B EN 10080, nependavaroTs JOCTaTHIO mepe-
BIpKY [UIsl OTpUMaHHs [, .”.
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15) 3minu B nyHkri 3.4.3
Crp.34, Ha3Ba MyHKTY, BUAAINUTH ,,301pHUN" TAKIM YHHOM:
,,BIIaCTUBOCTI apMyBaHHS TOPU3OHTAJIBHUX LIBIB”.

16) 3minu B nyHkTi 3.6.1.2
Ctp.35, maparpad ,,(1)”, ab3ar ,,(1)”, Bu3Hauenus ,,K”, nob6aButu 3HaK ,,/” MiX CIOBOM ,,Ta” Ta
,,400” TAKUM YMHOM:
K MOCTiifHA BEIMYMHA T4, B OKPEMHUX BHUIAJKaX, HE3MIHHA BIAMOBITHO 10 MyHKTIB 3.6.1.2(3)
Ta/abo 3.6.1.2(6)”.
Ctp.36, maparpad ,,(2)”, ciucok, 2-re Tupe, 3aMiHUTH 2-i BUTIQJOK CIIOBA ,,eJIEeMEHTH B 2-U CTpO-
YI[l aHTJIIMCHKOTO TEKCTY Ha CJIOBO ,,0€TOH TaKUM YHMHOM:
,»- pIBHSAHHA (3.3), BIAHOCHO KaM'siHOT KJIaJIK1, BATOTOBJICHOI 3 TOHKOT'O IIapy pPO34MHY, B TOPU30H-
TaJbHUX IIBaX, TOBIIMHOIO Big 0,5 MM 110 3 MM, Ta €JIeMEHTH TIUHSAHOI Kianku ['pynu 1 ta 4, cuii-
KaTy KaJIbIiIo, IEPIITOOCTOHY Ta aBTOKJIaBi ra300€TOHI eleMeHTH;” .
Crp.36, maparpad ,,(2)”, cmucok, 3-€ THpe, BUIAIUTH CJIOBO ~€JIEMEHTH TICJs CJIOBa ,,KaM'sHa
KJIaJKa” B MEPIIiil CTPOUIll TAKUM YHHOM:
»- PiBHAHHS (3.4), BIIHOCHO KaM'sTHOT KJIaJIKH, BUTOTOBJIEHOT 3 TOHKOTO IIapy PO3YHUHY, B TOPU30H-
TaJBHMX IIBaX, TOBIIUHOK Big 0,5 MM 10 3 MM, Ta €1eMEHTIB MIHHSIHOI Kinaaku ['pymnu 2 Ta 3.”.
Crp.36, maparpad ,,(2)”, ,,[IPUMITKA”, 3aminutu ,,0,5 M Ha ,,0,5 MM” TaKUM YHHOM:
- IPUMITKA EN 998-2 ne po3risaae )k0HOT MEXK1 Ha TOBIIMHY IIBiB, BUTOTOBJIECHUX 3 TO-
HKOT'O IIapy pO3YMHY; MeXa Ha TOBLIMHY TOpH30HTaIbHUX 1IBIB BiA 0,5 MM 10 3 MM nependayae,
10 TOHKWIA IIap PO3YMHY MAa€ MOJIMIIEHI BIaCTUBOCTI, BU3HAUEH] 3a JOMOMOTOI0 piBHsHG (3.3) Ta
(3.4). He mae noTpebu BU3HAYaTH MILHICTh KaM'siHOT KJIaAKH, f, , 3a JOIOMOIolo piBHAHB (3.3) Ta

(3.4)..
Crp.36, maparpad ,,(2)”, piBHAHHA ,,(3.2)”, BUAATUTH TPU KPAIIKU 3 PIBHSIHHS TAKUM YHHOM:
2 fk = be0,7f”?a3 (32)”

17) 3minu B nyHnkri 3.6.1.3
Crp.38, maparpad ,,(1)”, 3aminuTu 1-1m1e pedeHHs Ha:
,»(1) CrangapTHy MIIHICTh Ha CTHCK 00OJIOHKOBO{ TJIACTOBOI KaM'sTHOT KJTaJIKH MOYKHA TaKOX OTpPHU-
MaTH 3 NYHKTY 3.6.1.2, BUKOPHCTOBYIOUM CTAaHAAPTHY CEPEJHIO MILHICTh HA CTUCK €JIEMEHTIB f,,

sIKa OTPUMYETHCS BITHOCHO THUIIOBOTO 3aJIASTaHHS (TaKMM YMHOM, HE OTPMMaHi B X0/ BUNIPOOYBaHb
Ha eJEeMEHTax, MpoBeAeHUX BianoBimHo A0 EN 772-1 BimHOCHO 000JIOHKOBOI MJIACTOBOI Kam'stHOT
KJIaJIKK ), TIepeadavarouu, mo:”.

Crp.38, maparpad ,,(2)”, BUIaJIMTH BUpa3 ,,BUTOTOBJICHI 3 €JIeMEHTIB KaM'sHoi kinanku ['pynu 2 ta
I'pynu 3” 3 1-1 Ta 2-1 CTPOKM TaKUM YUHOM:

,,CTaHJapTHY MIIHICTh Ha CTUCK OOOJIOHKOBOI MJIACTOBOT KaM'ssHOT KJIaIKK MOXHA TaKOX OTPUMATH
3 myHKTy 3.6.1.2, nependavaroun, O CTaHJApTHA CEPEIHS MILHICTh HAa CTHCK €JIEMEHTIB f,, sfKa

BHUKOPHUCTOBYETHLCS Y PIBHSHHI, OTPUMYETHCS B X0/l BUTIPOOYBaHb Ha €JIEMEHTAaX, ITPOBEJACHUX BiI-
noBigHo 10 EN 772-1 BimHOCHO 000JIOHKOBUX ILIACTOBUX €JIEMEHTIB.”.

18) 3minu B myHkTi 3.6.2
Crp.39, naparpad ,,(4)”, ,,JIPUMITKA”, 3amiautu ,,0,065” Ha ,,0,045” TakKuM YHHOM:
- IPUMITKA Pimenns npo e, mo6 BukopucroByBaru 3HadeHHs 0,045 f, abo f,, B kpaiHi,

Ta 3Ha4eHHS a00 MOXiAHI Bix f,, , SIKI BIAHOCATbCSA, HAIIPUKIIAJ, 1O MEXU MILHOCTI Ha PO3PUB eJle-

it °
MEHTIB Ta/ab0 MepeKpUTTS B KaM'sHIM Kiajii, aKio BUOpaHo JAaHuil BapiaHT, MO>KHA 3HaiTH B Ha-
nionagsHOMY Jlomatky.”.

Ctp.40, maparpad ,,(7)”, Ha3Ba ,,Tabnuus 3.4”, 3aMiHUTH CJIOBO ,,intitial” Ha ,,initial (moyaTkoBwMii)”
B aHTJIIHCBKOMY TEKCTI.
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19) 3minu B nyHkri 3.6.4
Crtp.43, ,,Tabmuus 3.6”, 1-i psaok 3Bepxy, 3-Ts KOJOHKA, 3aMIHUTH 3arojioBok ,,M2-M5” Ha ,,M2-
M4,

20) 3minu B myHkTi 4.3.3
Crp.46, maparpad ,,(2)2, 3amiautu ,,EN ISO 1461” na ,,prEN 10348”.
Crp.47, maparpad ,,(3)”, ,,[JIPUMITKA”, Tabnuist, 3aMiHUTH Ha3BY HAa HACTYIHY (IUISIXOM KOPHTY-
BaHHS po3Mipy mpudTy 3 12 Ha 10 Ta BUAUIMTH )KUPHUM HIPUPTOM) TAKUM YHHOM:

»»Buoip apmaTtypHoi cTaJi BitHocHO MinHOCTI”.

Ctp.47, maparpad ,,(3)”, ,,JIPUMITKA”, Tabnuns, 3aMiHUTH po3Mip WpudTy iHaeKcy > y BUHOCHI
" Takum unHOM:
WG Byrueresy cTaib CITif OMHKYBaTH MiHIMaJIbHOIO Macoro IMHKyBaHHS (900 r/M° ) abo orm-
HKYBAaTH MiHIMaJbHOIO Macor IMHKyBaHHA (60 r/mM> ) Ta 3a6e3Ne4YuTH IOKPHTTAM 3 ENOKCHAHOI
CMOJIH, TOBIIUHOIO, IIoHaliMeHIie, 80 um , B cepenubomy 100 pm . JIuB. Takox myHKT 3.4.”
Crp.48, maparpad ,,(4)”, ,,JIPUMITKA”, Tabnuiist, 3aMiHUTH Ha3BY HAa HACTYIHY (LUISIXOM KOPHTY-
BaHHS po3Mipy mpudTy 3 12 Ha 10 Ta BUAUITMTH )KUPHUM IPUPTOM) TAKUM YHHOM:
»PeKoMeH10BaHi 3HAYEHHS 1JIsl MiHIMAJbHOI0 3AXHCHOIO 1Wapy 0eToHy, C, = , BIIHOCHO ByIjleHeBOi apMOBAHOI

crajii”.

21) 3minm B myHkri 5.5.1.3
Ctp.56, maparpad ,,(2)”, ,,Tabmuns 5.1, 3aroiaoBok, 2-ra KOJIOHKA, 3aMiHUTH ,,TOBIIUHA OMOpH™~ HA
,,[JIMOWHA oTmopu”.

22)3minn B myHKTi 5.5.5
Crp.63, maparpad ,,(7)”, ,,JIPUMITKA”, Bu3HaueHHs s ,, 4, 3aMIHUTH NEPEXPECHI MOCUIIAHHS

Ha MyHKTH ,,6.3.1.(4)” T2,,6.5.2.(9)” BiANOBIAHO HA MYHKTH ,,6.3.1(4)” T2 ,,6.6.2(9)” TakKMM YMHOM:
»/ ~ OpPTOTOHAJbHHH Koe(]iieHT  pO3paxyHKOBOI MIIIHOCTI HAa BHUIUH KaM'sHOI KIJIaJKH,

foar! foar» AUB. IyHKT 3.6.3 abo f, ! fraz» MaB. MyHKT 6.3.1(4) a60 [,/ f\43.4pp» A¥B. TYHKT

6.6.2(9);”.

Crp.64, maparpad ,,(10)”, 3aminuTu Bech naparpad Ha HaCTYTHHM:

»(10) B 300Ky 3aBaHTa)keHi maHenl ab0 BUIBHO CTOSIYiN CTiHI, MOOYAOBaHOI 3 KaM'ssHOI KJTaJIKH,
Ha Mo3HavYeHHsX Bix M2 no M20, Ta cripoeKTOBaHUX 3TIHO 3 MYHKTOM 6.3, CITiI OOMEKUTH PO3Mi-
pH, A TOTrO, 00 YHUKHYTH HAAMIPHUX PYXIB, SIKI TPAIUISIOTHCS Yepe3 BIAXUIICHHS, MTOB3YYICTh,
TEeMIIepaTypHi €PeKTH Ta PO3TPICKyBaHHS.

I[MPUMITKA I'panuuni 3Ha4eHHs MOkHa oTpumat 3 Jlogatky F.”.

dl,app

23) 3minm B myHKTi 6.1.2.2
Ctp.66, naparpad ,,(1)”, mix Bupasom ,,(i) Ha BepxHniit abo HuxKHIN 4acTHHI CTiHU (¢, )”, 3aMIHUTH

BU3HAYCHHS ,,e, .~ Ha:

init
»€;,;; TIOUATKOBMH EKCIIEHTPHCUTET 3 II03HAUYEHHAM, sKe 30ULIblIye abCOIIOTHE 3HAYECHHS e,
(muB.5.5.1.1);”.
Crp.66, maparpad ,,(1)”, nig Bupazom ,,(i1) Ilocepeauni Bucotu ctinu (@, )”, BUJAUINTH IPYry KOMY
»> Ta BUPA3 ,,3 10JaTKy G 3 MEPIIOro peYeHHS] TAKUM YUHOM:
,»3a JIOTIOMOTO0 CHPOILEHHS 3arajlbHUX MOJI0XKEHb, MPEeICTaBIeHUuX B MyHKTI 6.1.1, MO>kHA BU3HA-

YUTU KOE(]ILIEHT 0CIabIeHHs y MeXaX CepeIHbOi BUCOTHU CTIHU ¢, , 3a JOIIOMOIOM0 e, , 1e:”.

Crp.67, naparpad ,,(1)”, min Bupasom ,,(i1) [locepennni Bucoru ctinu (¢, )”, piBHIHHA ,,(6.7)”, 3a-
MIHHUTH PIBHSHHS Ha!
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M
d 2
? em = = +ehm + einit (67) .
md
Ctp.67, maparpad ,,(1)”, nix piBHSHHSAM ,,(6.7)”, BU3HAUECHHS ,, €, , ', 3AMIHUTH Ha:
»€;,;, TIOUAaTKOBUI EKCLEHTPUCUTET 3 IO3HAYECHHSM, sKE 30UIbIIye aOCOJIIOTHE 3HAYEHHS e,

(muB.5.5.1.1);”.

Crp.67, B kini naparpada ,,(1)”, micius peyeHHs:
»@,  OCTaTOYHUI KOE]IIIEHT MOB3Yy4OCTI (IUB. MPUMITKY i MyHKTOM 3.7.4(2))”,
nob6asutu Hactynsy ,,JIPUMITKY™:

LITIPUMITKA ¢, MoxHa Bu3HauuTu 3 Jlomatky G 3a JI0IOMOTom0 e

2

mie. .

SIK BUKJIQJCHO BH-

mk >

24) 3minn B myHkTi 6.1.3
Ctp.69, B kinni nmaparpada ,,(3)” 3aminuti ,,1.0” Ha ,,1,0” TakuM YHHOM:
,»MILHICTb KaM'stHOI Kianku, f, (To6to, S ciix O6partu 3a 1,0).”.

25) 3minn B myHKTi 6.3.2
Crp.73, B kinmi naparpada ,,(6)”, ocTaHHE TUPE, JOOABUTH BHpPA3 ,,B POTISHYTOMY HANpPSMKY’
MIX CJIOBOM ,,KO€(IIiEHT MOJOBXEHOCTI” Ta ,,He TaKHUM YHHOM:
,»- KOEQIIIEHT MOAOBKEHOCTI B PO3TIIIHYTOMY HanpsiMKy He riepesuurye 20.”.

26) 3minn B myHKTi 6.4.2
Ctp.74, maparpad ,,(1)”, 1-ma cTpouka, 3aMiHUTH ,,e,,” HA ,,e,, .

27) 3minn B myHKTI 6.5
Crp.75, naparpad ,,(4)”, Bu3HadeHHs ,,W,,”, 100aBUTH MOJAJIbHE AIECIOBO ,,0yTH” B MOTPIOHIN

¢dopmi nepesr BUPa3oM ,,pO3paxyHKOBE 3HAUECHHS B aHIJIIHCHKOMY TEKCTI TAKUM YMHOM:
»Wy, € PpO3paxyHKOBE 3HAUEHHS TOPU30HTAIHHOTO HABAHTAXKEHHS HA OJMHUIIIO TUTOII, IO ITi IS -
Ed

rae nepenadyi;”.

28) 3minn B myHKTI 6.6.2
Ctp.76, maparpad ,,(1)P”, piBusinus ,,(6.21)”, 3amiauTH ,,> " Ha ,,<”’ TAKUM YHHOM:
»E, <R, (6.21)".

Ctp.77, maparpad ,,(5)”, piBHsHHS ,,(6.24a)” Ta ,,(6.24b)”, 3aminutH ,,0.4” Ta ,,0.3” BIAMOBIIHO Ha
,0,4” Ta ,,0,3” TaKUM YHMHOM:
WM., <0,4f,bd” nns enementis Ipynu 1, kpiM KepaM3UTOOETOHHUX €JIEMEHTIB (6.24a)

Ta
M,, <03f,bd”> nns enemenrtis I'pynu 2, 3 Ta 4 Ta
KepaM3UTOOETOHHUX eleMeHTIB [ pymnu (6.24b)”.

29) 3minn B myHKTi 6.6.3
Crp.79, maparpad ,,(1)”, 3amiHuTH:
t, +6t,
112
hl/6

paxmuunawmupunaghranys

by = MEHIIE
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t,, +12t,
ZV
b,; = MeHIIe
h/3
Gaxmuunawupunapranys
< bea o bes
ll'
u |
4 |
|
4 t -1)
rl 2
3 e
Puc. 6.6 — EdexTrBHA mmpuHa (IIaHIIS.
ne
b,  ebexTHBHA WMPUHA (BIAHIEBOTO EIEMEHTY;
b,  ebexTMBHA WMPUHA (IAHIEBOTO EIEMEHTY;
h BHMCOTA B CBITJII KaM'sTHOI CTiHH;
[, BiZCTaHb B CBITJII MK O1YHUMHU OOMEKEHHIMH;
t; TOBIMHA (HIIAHIIS,
. 9
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Puc. 6.6 — EdextuBHa mmpuna draHis.
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ne
b,, ebexTHBHA WIMPUHA I-00Pa3sHOro (IAHIEBOTO EJIEMEHTY;
b,, ebexTHBHA MIUPHUHA T-00PA3HOTO (IAHIIEBOIO CIEMEHTY;
d edeKTUBHA TJIMOWHA €JIEMEHTY;

h BHCOTA B CBITJII KaM'sTHOI CTIHM;
L, e(eKTuBHA BIJICTaHb MK O1YHUMU OOMEXXEHHSIMU;
t; TOBIIMHA (hIaHII;

* 9

. TOBIMHA pedpa, i.”.

30) 3minum 10 6.6.4

Cropinka 80, maparpad «(1)», 3aMiHUTH CHUMBOJI «Ayd» Ha «fyd» HACTYITHUM YHHOM:
«fyd  TpoeKTHa MIIHICTh apMaTypPHOI CTaIi;».

Cropinka 81, maparpad «(2)», piBHsHHS «(6.31a)» Ta «(6.31b)», BignosigHo 3aMiHuTH «0.4»Ta
«0.3» Ha «0,4» Ta «0,3»:

«M,, <0,4f,bd*> nns enementis 3 [pynu 1, iHIIMX HiX €IEMEHTH 3 JIETKMM HAOBHIOBAYEM
(6.31a)

Ta

M,, <03f,bd’ nnaIpyn 2,3 Ta 4 Ta eJeMeHTIB 3 JIerkuM HarnoBHIoBadeM 3 I'pynu 1; «(6.31b)».

31) 3minm 1m0 6.7.3

Cropinka 85, maparpad «(3)», piBHIHHS «(6.42)», 3aMIHUTH «S» Ha «S»:

A
Vs =0,9d ;’W Soa(l+cota)sina (6.42)».

32) 3minm g0 7.2

Cropinka 88, maparpad «(5)», KiHelb peueHHs, BUAAIUTH «3TiaHo 3 [Jlonatkom F» Ta nomatu:
«[TPUMITKA MaxkcumanbHi 3HaUeHHS MOKHa oTpumatu 3 Jlogatky F.»

HACTYTTHUM YHHOM:

«(...) oOMexeHi.

[MPUMITKA MakcumasbHi 3Ha4eHHsI MOXHa oTpumaru 3 Jlomgatky F.».
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33) 3miunm g0 8.1.1
Cropinka 89, 3aminutu naparpad «(2)» HaCTYITHHM:
«(2) byaiBenpH1 po34UrHHM 711 BAKOPHUCTAHHI B apMOBaHIM KJIa/Ill, 1HIIINA HI)K TOPU30HTAIBHI IITBU
apMOBAHOI KJIa/IKH, HE TIOBMHHI MAaTH MillHICTh IIPU CTHCKaHHi, fm, Mennry 3a 4 N/mm?, a ju1s BUKo-
PUCTaHHS B TOPH30HTAIBHUX IIBAaX apMOBAHOT KIIaJKH, He MeHIy 3a 2 N/mm?.».
34) 3minm no 8.1.2
Cropinka 90, maparpad «(2)», 3amiautu «[Ipumitkay Ha «[IPUMITKAY».
35) 3minm go 8.1.5

Cropinka 91, maparpad «(1)», aBi4l 3aMIHUTH «TOBIIMHA» Ha «(aKTUYHA TOBITWHA» HACTYITHHUM
YUHOM:

«(1)I'opu3oHTaIBHI T BEPTUKAIBHI IIBU 3p00JIEH] 3 3BUYaHOTO TPYHTY Ta PO3UMHY 3 JIETKUM Ha-
MOBHIOBAaYEM MOBUHHI MaTH (DaKTUYHY TOBIIMHY HE MEHIITy 32 6 mm Ta He Oubmry 3a 15 mm, a ro-
PHU30HTANIbHI Ta BEPTUKAJIBHI IIBYU 3p00JIeHI 3 3aCTOCYBaHHSIM TOHKOT'O CJIOI0 PO3YMHY MOBUHHI Ma-
TH (DaKTUIHY TOBIIMHY HE MeHITY 3a 0,5 mm Ta He OuTbIIy 3a 3 mm.y.

36) 3minm g0 8.2.2

Cropinka 92, naparpad «(1)», 3amiHuTH «BUKOpUCcTOBYI0UM Tabmuiro 4.1» Ha «3rinHo 3 4.3.3(3)»
HACTYTTHUM YHHOM:

«(1)1ns 3615BIICHHST CHJTH 3UCTITICHHST apMaTypHa CTajlb, BUOpaHa 3rimHo 3 4.3.3(3), po3TamoBy-
€THCSI B PO3UYHHI TOPU3OHTAIBHUX IIIBIB:Y.

37) 3minm g0 8.2.3

Cropinka 93, maparpad «(2)», nomati «(60KOB1)» MIXK «JI0IATKOBI» Ta «HABAaHTAXKCHHS» HACTYII-
HUM YHHOM:

«(2) B cTiHax, mo MICTATh apMaTypHY CTaJlb B TOPHU30HTAIBHUX IIBAX /I 301IBIICHHS OMOPY J0-
JTaTKOBUM (OOKOBHMM) HaBaHTAXCHHSIM, 3arajibHa IJI0IIAa TaKoi apMaTypHu Mae OyTH HE MEHIIIE HixX
0,03% Bia ot po3pizy OpyrTo cTiHu(To6TO 0,015% KOXKHOT 30BHILIHBOT MOBEPXHI CTIHH).».

38) 3minm mo 8.2.5.1

Cropinka 94, nmaparpad «(4)», piBHSHHS «(8.1)», BUKITIOYUTH «YM» HACTYITHUM YHHOM:

_¢fyd

«l, ==

4 fbod

(8.1)».

39) 3minum g0 8.2.7

Cropinka 98, naparpad «(5)», 3aMIHUTH OCHJIaHHS Ha «6.5.3» mocuaaHHAM Ha «6.6.3».
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40) 3minu 10 8.5.2.3

Cropinka 100, maparpad «(2)», 3amiauTu nmocuinanas Ha «6.3.3(2)» nocunanasaM Ha «6.5(4)».

41) 3minm 10 8.6.2

Cropinka 101, maparpad «(1)», B 2 psaaky ta y « [ IPUMITLI», 3aMIHUTH «tchv» HA «fchv».

42) 3minm 10 8.6.3

Cropinka 101, maparpad «(1)», B 3 psaaky ta y « [ IPUMITLI», 3aMIHUTH «tchh» HA «fchh».

43) 3minm 10 dogarky C

Cropinka 107, maparpad «(2)», 3 peuenns, 3amiHuTH «/2» Ha «I2» Ta «/1» Ha «l1» HaCTyNMHUM YH-
HOM: «MOe OyTH po3paxoBaHa 3 piBHsAHHS (C.1) Ta KIHIIEBOr0O MOMEHTY IpH 3’€IHaHHI 2,M2, aHa-

JIOTIYHUM YHUHOM, aJie 3 BUKOPHUCTAHHIM B YrceNbHUKY E2l2/h2 3amicte Eili/hi.

Cropinka 107, maparpad «(2)», piBasaas «(C.1)», BiagnoBigHo 3amMiHuTH «hs» Ta «ha» Ha «[3» Ta
«l4» HACTYITHUM YHUHOM:

mE I
h wyl,’ w,l,’
«M, = L 33 44 C.1».
bomEl n nE,I, + ny Bl n n,E,l, 4(1’13 —1) 4(1’14 —1)
h, h, IR [,

Cropinka 107, , maparpad «(2)», oapasy i BusHadueHHIM «Ei», 3amiautu « [ IPUMITKY» nactyn-
HOIO:

«ITPUMITKA 3a3Buuail 10cTaTHHO BUKOPUCTOBYBATH 3HaueHHs E sike nopiBHI0€1000 fi muist
BCIX €JIEMEHTIB KJIAIKA..

Cropinka 107, nmaparpad «(2)», Bu3HaueHHs «/1», 3aMIHUTHU:

«h JIPYTUW CTATUIHUI MOMEHT Iapy CUJI €JIeMEHTy j, Ae | = 1, 2, 3 abo 4 ( y BUnaaxy
MyCTOTHO{ CTiHU, B KOTPIH JIUIIIE OJJHA MMapayielbHa CTIHKA HECe HAaBAHTAKCHHS, Ma€
3aCTOCOBYBATHCH JIMIIIE /1 CTIHKH, SIKAa HECE HAaBaHTA)KECHHS);'".

Ha:

«h JIPYTUW CTATUIHUI MOMEHT Mapy CUJI eIeMeHTy 1, Ae 1= 1, 2, 3 abo 4 ( y BUnaaxy

MyCTOTHO{ CTiHU, B KOTPIH JIUIIIE OJJHA MMapayielbHa CTIHKA HECe HAaBAHTAKCHHS, Ma€

3aCTOCOBYBATHUCH JivIe [1 CTIHKH, sSika HECe HaBaHTaXEHH:);".

Cropinku 108 Ta 109, naparpad «(3)», 3aMIHUTH «km» Ha «km» B BUSHAUEHHI «1» Ta B PIBHSAHHI
«(C.2)» HACTYITHUM YHUHOM:
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«M MOXe OyTH OTpUMaHa eKCIIEPUMEHTAIILHIM CII0CO00M, a00 K JIJIsl Hel MOYKHA BUKOPHCTOBYBATH
HacTymHe 3Ha4eHHS (1- km/4),

ne:
E.l E, 1
n, ; > +n, ; 4
k = 3 i< C.2)».
n, +n,
hl h2

44) 3minn no Jonarky E
Cropinka 112, 3aroj10BOK JOJIATKY, 3aMIHUTH «0.1» Ha «02» HACTYITHUM YHHOM:

«KoepimieHT 3ruHar040ro MOMEHTY, 02, B TAHEJSAX CTIHKH, JIUIIE OJTHA CTOPOHA SKO1
HECe HaBaHTAKEHHS, TOBLIMHOIO, 110 T0PiBHIOE 250mm abo MeHIIe».

Cropinka 112, «306paxxenns E.1», 3aMiHUTH 300pakeHHs] HACTYTTHUM:

R { N
= N E—  E— SRS R S I
;I:I:I:I:l:u:l:l:ll — D
e o e e e e B S 2)
| I I | I | m— W?,)
y2/27)
h <+ o, 1oy, 4)
27 )
Tﬂ“z
v

Cropinka 112, «306paxkenns E.1», mosicHeHHS «4)», BUAATUTH «02, [L02» HACTYITHUM YHHOM:
«4)  MOMEHTHU B IO3HAYEHOMY HAIPSIMKY».
45) 3minm 1o doxaTrky G

Cropinka 119, maparpad «(1)», piBastaEsa «(G.1), 3aMiHUTH PIBHSHHS HACTYITHHM:

MZ

«p, =Ae > (G.1D)».
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Cropinka 120, «306paxxenns G.1», 3aMIHUTH 300payKeHHS HACTYITHHM:

1.0

0.9

038

0.7

06

0.5

0.4

0.3

0.2

0.1

0.0

e, ft = 0,05
o0 | T~
s | TN R
~ 0 20‘\\\\ \\
oo T~ N N
- 0730~\\\\\\\
s |~ NN NN
- 0,40‘\\\\\\ \\
[ R N N R
p——
0 5 10 15 20 25 3

O
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Cropinka 120, «306paxenns G.2», 3aMIHUTH 300paKeHHsI HACTYITHUM:
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46) 3minu 1o Jomarky H

Cropinka 120, «306paxenns H.1», 3aMiHUTH 300paKeHHsI HACTYITHUM:

1.6

1.5 \

AN

1.2 \ \
11 \
N

1.0

. 0 0.1 02 03 04 045 05
; A/ Ay
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91. 010. 30; 91. 080. 30

Kurouesi cjioBa: 1eria, merja KkepamiyHa, 1eTjia CHJIIKaTHa, OJIOKH 3 HI3PIOBAaTOro OETOHY, efe-
MEHTH 3 BKKOT0 OETOHY, pO3YHMH, MII[HICTh, PO3PAaXYHKOBUI OIip CTUCKY, HOPMAaTHUBHA (XapakTe-
pUCTHYHA) MIIHICTh KJIaJKH, OCTOH 3alTOBHEHHSI, PO3PaXyHKOBI CXEMH, HEAPMOBaH1, apMOBaH1 KOH-
CTPYKIIi 3 KaM’sIHOI KJIJKH, 3CyB, PO3TATYBAaHHA, KOJOJS3HA KJIaJKa, OAHOIIAPOBI CTIHH, IBO- Ta
TPHUIIIAPOBI CTIHH.

3acTyHUK AUPEKTOPA
IHCTUTYTY 3 HAYKOBO1 poOOTH Tapaciok B.T'.

3aBimyBay BIAILTY,
HAYKOBUH KEPIBHUK Kpirtos B.O.
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