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HAIIIOHAJIbHUM CTAHJIAPT YKPATHI

€BPOKOJI 6. MIPOEKTYBAHHSI KAM’STHUX KOHCTPYKIIH
YACTHUHA 1-1. 3ATAJIBHI TIPABUJIA JISI APMOBAHHUX
TA HEAPMOBAHUX KAM’STHUX KOHCTPYKIIIN

(EN 1996-1-1:2005, IDT)

JACTY-H b EN 1996-1-1



HAIIIOHAJBHUM BCTYII

Lleii cranmapt € totoxuuii nepekinan EN 1996-1-1:2005 Eurocode 6: Design of masonry
structures — Part 1-1: General rules for reinforced and unreinforced masonry structures (EBpokos 6:
[IpoexTyBaHHS KaM’ SHUX KOHCTpYyKLil — YactuHa 1-1: 3aranpHi mpaBuiia i mpaBuiia 1iis OyaiBesb) 3
TexHigHOI0 nornpaskoro EN 1996-1-1:2005/AC.

EN 1996-1-1:2005 miarotosiieno Texuiauanm komitetoM CEN/TC 250, cekperapiaToM sKO-
ro kepye BSI.

J1o HaIlIOHATFHOTO CTAHIAPTY JOJTYYSHO aHTJIOMOBHHH TEKCT.

Ha tepuropii Ykpainu sk HamioHaJIbHHUM cTaHaapt jaie jiBa kosonka tekcry JCTY-H b EN
1996-1-1:2010 €Bpokox 6: I[IpoekTyBaHHS KaMm’ STHUX KOHCTPYKIiiH — YactuHa 1-1: 3aranpHi mpa-
BWJIA JUIS apMOBaHKX Ta HeapMoBaHux koHcTpykiiid (EN 1996-1-1:2005, IDT), BukiaaeHa ykpaiu-
CHKOIO MOBOIO.

Binnosigno no JIBH A.1.1-1-2009 «Cucrema crannaptusailii Ta HOpMyBaHHS B OYIIBHUIIT-
Bi. OCHOBHI TTOJIOKEHHS» 1€ CTaHAAPT BIMIHOCUTHCA 10 Komruiekcy B.2.6 «KoHcTpykiii OyIMHKIB
1 copyay».

CraHmapT MICTUTh BUMOTH, SIK1 BIIMTOB1IaI0Th YAHHOMY 3aKOHOJIaBCTBY.

HaykoBo-TexHiuHa opranizaitis, BianosinaisHa 3a 1ier crangapt — JIIT HAIBK.

Jlo cTanmapTy BHECEHO TaKi peIaKIliitHi 3MI1HH:

- CIIOBa «led MDKHApOJIHUN CTaHAapT» 3aMIHEHO Ha «Led CTaHAapT»;

- CTPYKTYpHIi eleMeHTu cranaapty: «OO0kimaaunky», «llepeamoBy», «HarionansHuii BCTym,
«Bu3naueHHs TOHATH» 0(OPMIICHO 3TiJHO 3 BUMOTaMH HaIllOHAJIbHOI cTaHapTu3auii Ykpa-
1HH;

- HalllOHAJTbHHI JOBIIKOBHI JOJIATOK HABEICHO SIK HACTAHOBY JUIsl KOPHCTYBAUiB.

[lepenik HamioHanpHUX ctangaptiB Ykpainu (JICTY), inentuunux MC, nocunanHs Ha 5Kl € B
EN 1996-1-1:2005, naBeaeno B goaatky HA.

Komii MC, HenpuifHITHX SK HalllOHAJIbHI CTaHJIAPTH, Ha sKi € mocwianHg EN 1996-1-1:2005,
Mo’kHa oTpuMaTH B ['onoBHOMY (oH11 HOpMaTuBHUX HoKyMeHTiB JIT «YkpHIHLL».

Texniyna mompaska EN 1996-1-1:2005/AC:20009 i 1i nepexnan noxaana B kinui JJCTY-H b EN
1996-1-1:2010 micns nogatky HA.
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IlepenmoBa

Le#t moxyment EN 1996-1-1 6yB minroroa-
Huii TexuivauM komiretom CEN/TC 250
“ByniBenbHi €Bpokoan”, ceKpeTapiar SKOTO
niarpumyetbes BSI.

Le#t €Bponeiicbkuii Crangapt Mae oTpuMaTu
CTaTyC HALlIOHAIBHOTO CTAHAApPTY, 3a JOIO-
MOTror0 MyOmiKamii iIeHTUYHOTO TEKCTYy 4YH
yxBajieHHs1 He mi3Hime TpaBHs 2006 poky, a
HECYMICHI HaIlilOHaJbHI CTaHIAPTH MAIOTh
OyTtu BuiydeH1 He mizHime 6epes3nst 2010 po-
KY.

CEN/TC 250 € BignoBizaabHUMU 32 Bcl byi-
BeJIbH1 €BPOKOIN.

Le#t nokyment 3aminse ENV 1996-1-1:1995
ta ENV 1996-1-3:1998.

3rigHo MDKHApOJAHUM MpaBUJIaM
CENB/CENELEC opranizaitii HamioHaTbHUX
CTaHJApTIB HACTYNMHUX KpaiH 3000B’s3aHi
BIPOBA/DKyBaTH el €Bponeicpkuii CraH-
napt: ABctpii, benbrii, Kinpy, Yecpkoi Pec-
nyoniku, [anii, Ecronii, ®ianaanii, Opaniii,
Himeuuwnu, ['penii, Yropmwmuu, Icmanmii,
Ipnanpii, Itanii, JlaTsii, JIutBu, JIrokcemOyp-
ry, Manetu, Hinepnanais, Hopserii, [Tonbimi,
[Topryramii, CnoBauunnau, CnoBeHii, Icmanii,
[Bemii, [IBefinapii it O6'eqnanoro Kopouris-
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.



HAIIOHAJIBHU CTAHJAPT YKPAIHU

€BPOKO]I 6:TTPOEKTYBAHHS KAM’ SHUX KOHCTPYKIIIM
YACTUHA 1-1. 3ATAJIBHI ITPABWIA J1JIA APMOBAHUX TA
HEAPMOBAHUX KAM’ S IHUX KOHCTPYKLIN

PBPOKO]I 6: ITIPOEKTUPOBAHUE KAMEHHBIX KOHCTPYKIIH
YACTD 1-1. OBIIME ITPABWIA J1JIS1 APMUPOBAHHBIX 1 HEAPMU-
POBAHHBIX KOHCTPYKIIU

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

OcHoBu nporpammu €BpoxkoaiB

VY 1975 pomi xomicis €Bpomnericbkoro CriB-
TOBapucTBa, cnuparoduck Crartio 95 Jloro-
BOpY, HpUHHANIA PIIIEHHS IIOJO0 Mporpamu
nii B ramy3i OyniBaunTBa. IIporpama Oymna
HalllJIeHa Ha JIKBIJAIII0 TEXHIYHHMX Ieperl-
KOJI B TOPTiBJIi Ta TapMOHI3AIII0 TEXHIYHUX
YMOB.

VY pamkax 1iei nmporpamu aii Komicist BusiBu-
Jla IHIMIaTUBY 13 CTBOPEHHS KOMILIEKTY Trap-
MOHI30BaHUX TEXHIYHHUX MPABUII IS IPOEKTY
OyaiBenbHUX POOIT , K1 Ha MEpIIOMY eTari
OyIdyTh CIYXHTH aJbTEPHATUBOIO JIFOYUM
HaI[IOHAJILHUM HOpMaM B KpaiHaX y4acHHUILISX,
B KIHI[ KIHI[IB 3aMIHAThH IX.

Ha npotsa3i m’araaausata pokiB Kowmicis npu
nonomo3i KepisHoro Kowmirery Ta npeacras-
HUKIB KpalH YYacHHUIIb MPOBOJMIA poOOTY 3
PO3BUTKY IporpamMu €Bpo KOJiB, 110 IPUBEIO
y 80-x pokax J0 Mepuoro mokoJiiHHsI €Bpo-
KOJIB.

VY 1989 poui Kowmicis Ta kpainu ydgacuHuni €C
ta €ABT Bupimmau Ha ocHOBi yromm® mix
Kowmicieto Ta CEN cepi€ero MaHaTiB epeaaTi
CEN miarotosky Ta myoiikanito €BpoKoIiB 3
TUM, 00 B MailOyTHHOMY HaJaTH iM cTaTyc
€sporeiicbkoro Cranmapry (€C). Lle de facto

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 Eurocodes 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  €BPOKOAM 3 TOJOXKEHHSIMHU BCIX
HupextuB Pamu ta/um Pimens Kowicii, mo
CTOCYIOThCSI ~ €BpONEWCHKUX  CTaHAAPTIB
(mamp., JupextuBa Pagu 89/106/EEC 3 Oymi-
BenbHUX BUpoOiB — CPD — ta Jlupektuu Pa-
m 93/37/EEC, 92/50/EEC, 89/440/EEC 3
IPOMAaJICBKUX POOIT Ta MOCIYr Ta PiBHOIIH-
Hux JupexktuB EACT, 3anouyaTkoBaHUX 3
nparHeHHsM (opMyBaHHSI BHYTPIITHBOTO PH-

HKY).

1) Vroma mix Kowmiciero €Bponeticbko CriiB-
JpyXHOCTI Ta €Bporneiickkoro Komirery 3 Cran-
naptusaii (CEN) crocoBHO pobotn 3 EBPOKO-
JIB 3 npoekTyBaHHs OyliBeNb Ta POOIT 3 UBITb-
Horo oynisuuirtea (BC/CEN/03/89).

[Iporpama byzaiBeasHOTO €BPOKOTY MICTUTH
HACTYIHI CTaHAapPTH, IO CKJIAIAI0THCS 3 PAITY
YacruH:

EN 1990, €epokod: Ochog 6ydisenbHo20o
NPOEKMYBAHHSL.

EN 1991, €epokoo 1: Bnaus na koncmpykuyii.
EN 1992, €8pokoo 2: [Ipoexmysanns bemon-
HUX KOHCMPYKYIT.

EN 1993, €8pokoo 3: [Ipoexmysanns cmaie-
8UX KOHCMPYKYIT.

EN 1994, €8pokoo4: [Ipoexmysanns komOi-
HOBAHUX CAledux ma 6emoHHUX KOHCMPYK-
Yiu.

EN 1995, €8pokoo 5: [Ipoexmysanns de-
Ppe8 SIHUX KOHCMPYKYILL.

EN 1996, €8pokoo 6: [IpoexmysanHns Kouc-
MPYKYIU 3 KAMEHIO.

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

EN 1998, €8pokoo 8: [IpoexmysanHs Komuc-
MPYKYitl CMIUKUXx 00 3emMi1empycia.

EN 1999, €8pokoo 9: [Ipoexmysanns antomi-
HI€BUX KOHCMPYKYIU.

Hopmu €Bpokoay BU3HAIOTh BiIIOBIIalb-
HICTb PO3MOPSIHUX OPTraHiB y KOXKHIH Jepxka-
Bi-y4acCHHIII Ta 3a0€3MeUyIoTh iXHE IPaBO BU-
3HAUaTH KaTeropii I[IHHOCTI MIOJAO MHUTaHb
yperyioBaHHsi Oe3leKd Ha HalllOHAIbHOMY
PiBHI, OCKUIbKM BOHH MOXYTh 3MIHIOBATUCS B
pi3Hux JlepxaBax.

Craryc ta cdepa 3acrocyBannsi €EBpokoaiB

Hepxau-ydacauii €C ta €ABT BU3HAIOTH,

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-



mo €BPOKOJU CIYXaTh SIK JTOBIIKOBI JIOKY-
MEHTH, SIKi BUKOPUCTOBYIOTHCSI Y HACTYITHHUX
LUIAX:

- SIK 3aci® MiATBEP/KEHHS BiINOBIIHOCTI OYy-
JIWHKIB, JOPIr, TIIPOTEXHIYHUX CIOPYH, BO-
JIOMIPOBOly Ta KaHalli3alii rOJIOBHUM BHUMO-
ram JlupextuBu Pamu 89/106/EEC, 30kpema
rojioBHOi BuMoru Nel — MexaHi4HA TIPOTHUIIS
Ta CTaOUTBHICTD — Ta TOJIOBHOI BUMOTH Ne2 —
Besneka y BUMaaKy mOKexi;

- SIK OCHOBA JICTANI3YIOUNX KOHTPAKTIB JUIS
OyaiBenbHUX pOOIT Ta BIAMOBIIHOTO TEXHIY-
HOT'0 00CIIyrOBYBaHHS,

- 5K OCHOBa JUIi CKJIQJaHHS TapMOHI30Ba-
HUX TEXHIYHUX YMOB Ui OYyAIBENIbHUX BUPO-
0iB (ENs ta ETAS).

€BpOKOJIM, OCKUIBKH BOHH 0Oe€3MocepeaHbo
CTOCYIOThCSl OYAIBEJIBHUX pOOIT, HampsaMy
noB’si3adl 3 Posz’sacHrorounmu JlokymeHTa-
Mu?, Ha K] TIOCHIIAIOTHCS y Crarti 12 CPD,
X04 MpHUpoJa iX MOXOJHKEHHS BIPI3HSIETHCS
Bl HOPMAaTHBIB TapMOHI30BAHOTO MPOJIyK-
Ty3). TakuM YMHOM, TEXHIUHI aCIeKTH, IO
3 SBJISIIOTBCS B HACHIIOK poOoTH Haja €Bpo-
KOJlaMH, MaloTh OyTH HaJIe)KHUM YMHOM Bpa-
xoBaHl Texuiyaumu Komiretamu CEN Ta/um
PoGounmu I'pynamu EOTA, sxi mpairoroTh
HaJ, BUPOOHMYMMHU CTaHAAPTaMHU, 3 METOI0
JOCSITHEHHS TOBHOT CYMICHOCTI ITUX TEXHIY-
HUX crenudikariii 3 €BpOKOIaMH.

2) 3rimao Cratti 3.3 CPD, 0CHOBHUM BHMOTaM
(OB) matotp OyTH HaaHi KOHKpETHI (hopMu B
PO3’ICHIOBAJILHUX JOKYMEHTaX 3 METOIO CTBO-
peHHS HeOOXiTHMX 3B'S3KiB MK OCHOBHIMH BH-
MOTaMH Ta JJOPYYEHHSIMH JUIs TApMOHI30BaHHX
OB Tta ETAGS/ETAS.

3) 3rimao Crarti 12 CPD, po3’sicHIOBaNBHI 110-
KyMEHTH MalOTh:

a) HaJlaBaTH KOHKPETHOI (hOPMU OCHOBHHM BHUMO-
raMm MUITXOM TapMOHI3aIlii TepMiHOIOrii Ta TeX-
HIYHOI 0a3W Ta MO3HAYAr0YX Kiacu abo PiBHI s
KO)KHOI BUMOTH, JI€ TIOTPiOHO;

b) nosnavaT METOAM KOPESILii HUX KIACIB Ui
PIBHIB BUMOT 3 TEXHIYHIMH yMOBaMH, HAIIp., Me-
TOJN PO3PaXyHKY Ta IiITBEPIPKEHHS, TEXHIUHI
MpaBujIa IJisl pO3paxyHKy IIPOEKTY, TaKe 1HIIE;

HopmaTtuBu €Bpokoay Aai0Th 3arajibHi mpa-
BUJAa KOHCTPYKTHMBHOTO TPOEKTYBaHHS JUIS
MOBCSIK/IEHHOTO 3aCTOCYBAaHHS NPH PO3paxy-
HKY KOHCTPYKIIi B IIJIOMY Ta IHTPEIIEHTIB K
TPaIUIIfHOI, TaK 1 IHHOBAIIMHOI TPUPOJIU.
He3BuuHi (hopMu KOHCTPYKIIIT UM MPOEKTHUX

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 No2 —
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 BioOpaxkeHi B OBHIN Mipi, 1 Joaat-
KOBa EKCIIEPTHHUH pO3IIIsi MOXKe OyTH HeoO-
XITHUM JUIs IPOEKTYBAIBHUKA B TAKUX BHIIa-
TKax.

HanionaabHi cranaaprtu, 110 BIPOBA/LKY-
10Th €BpoxoaN

Hamionaneni Crangapti, 1o 3a0e3nedyroTh
BUKOHaHHA €BpO KOJiB, MalOTh BKIIOYATH
MOBHUM TeKCT €BpokoAy (BKIOYAIOYH OYIb-
K1 gojaTku), sk omyoOimikoBaHo CEN, skum
MOke mnepenyBatu HaiioHanbHa TUTY/IbHA
cTtopiHka ar HarmionanpHa mnepeamoBa, 3a
skoro Moxe Uth Hanionaneuuii Jlonatox (iH-
(hOopMaTUBHO).

Hamionansuuii JIogatok Moke MICTUTH TUTb-
KM 1H(GOPMAIIII0 010 TAaKUX MMapamMeTpiB, K1
3IAIIAINCH BIIKPUTUMH B €BPOKOII, IS
HaIllOHAJBFHOTO BUOOPY, Bimomoro sik «Hairi-
oHanbHO Busnaueni [lapamerpu», nis BuKo-
PUCTaHHS B MPOEKTYBaHH1 OyniBesb, 0PI,
TIPOTEXHIYHUX CIOPY/, BOJOIPOBOAY Ta Ka-
Hai3allii, ki OyayTh CTBOpPEHI B KpaiHi, TOO-
TO:

- 3HAuYeHHS Ta/4u KJIAacH, B IKHX aJlbTepHa-
THUBH HaJaH1 B €BPOKOIH,

- 3HA4YeHHS JAJIs BUKOPUCTAHHS TaM, JI€ B
€BpOKOIU JAIOTHCS TUIBKA CUMBOJIH,

- ocoOnuBi naHi kpainu (reorpadiddi, Kii-
MaTHUYHI 1 TaKe 1HIIE), HAIp., CHIFOBa KapTa,

- mpolueaypa Al BUKOPUCTAHHS TaM, Jie
albTepHATHBHI MPOIIeAypH HajlaHi B €Bpo-
KO/JIH,

a TaKOK MOKE€ BKJIIOUYATH:

- pileHHs 11010 BUKOPUCTaHHA iH(opMa-
LIMHKUX TOJATKIB,

- TIOCWJIaHHSl Ha HECYNEPEeWwINBY AO0JATKOBY
iHbopMallito, IO [I0MOMAara€ KOpPUCTYBaudy
3aCTOCOBYBaTH €BPOKOIH.

3B’s13kH Mizk €BpOKOJaMH Ta TAPMOHI30-
BaHUMU TexHiuHUMH YMoBamu (ENS Ta
ETAS) nist Bupo6iB

IcHye HEOOXiAHICTh JIOTTYHOCTI MDK TapMOHI-
30BaHUMHU TEXHIYHUMHU yMOBaMU sl OyiBe-
JBHOT MPOAYKIIl Ta TEXHIYHUMHU MpPaBUIAMH
po6it®. Bineur Toro, Bes iHpopMaris, mo cy-
npoBokye MapkyBaHHs CE OyaiBenbHHX
BHUPOOIB, 1110 MaIOTh BITHOLIEHHS 10 €BPOKO-
IiB, Ma€ SCHO 3a3HayvaTH - AKi HalioHanabHI
Bu3HaveHi [lapamerpu npuitmanucs 10 yBar.

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.



Le#t €Bponeiicbkuii CTaHAAPT € YACTUHOIO
EN 1996, mo MicTUTh HACTYITHI YACTHHH:

) CIY)KUTH IMOCHJIAHHSAM IS icTEOTIIIMEHTY Ta-
PMOHI30BaHUX CTAaHAAPTIB Ta HaNpsMKaMu €Bpo-
NedChbKUX TEXHIYHUX aTecTallii.

€Bpo koau de facto BigirparoTh MoAiOHY poJib B
rany3i ER 1 ta wactunu ER 2.

4) nmuBuck CrarTio 3.3 Ta CrarTio 12 CPD Tak
camo sik nmyHktu 4.2, 4.3.1,4.3.2 1a 5.2 ID 1.

Yactuna 1-1: 3araneHi Bimomocti — [IpaBuna
JUIs apMOBaHO1 Ta HEAPMOBAHOI KaM *STHOT
KIIJKU

MMPUMITKA Ils Yactuna o0’eqnye ENV 1996-
1-1 ta ENV 1996-1-3.

Yactuna 1-2: 3aranbHi npaBuia — [Ipoexrty-
BAaHHS BOTHETPUBKUX KOHCTPYKIIIH.

Yactuna 2: [IpoexTHi oiHkH, BUOip MaTepia-
JIIB Ta BUKOHAHHS KJIAJKH.

Yactuna 3: MeToJl CHpOIIEHUX PO3PAXYHKIB
JUIS. KOHCTPYKIIH HeapMOBaHOT KJIaIK1

EN 1996-1-1 BimoOpaxae IlpuHIunu ta BH-
MOTH JI0 O€3IeKH, eKCITyaTallii Ta JOBroBiY-
HOCTI KOHCTPYKIiK kinagku. Lle 6azyeTbcs Ha
KOHIICTIIIi TPAaHUYHOTO CTaHy, BHKOPHUCTAHOL
B CIIOJIYIII 13 METOI0M YacCTKOBOTO (paKTopy.

JInsi mpoeKTyBaHHS HOBUX KOHCTpyKIid EN
1996-1-1 moxe OyTH BHUKOPHUCTaHHUH y TIpsi-
MoMy npu3HaudeHHi pazom 13 ENs 1990, 1991,
1992, 1993, 1994, 1995, 1997, 1998 Ta 1999.

EN 1996-1-1 npu3naueHut a1 KOPUCTyBaH-
HA

- KOMITETaMH, 1110 PO3POOITIOIOTh CTaHIAPTH
JUIS IPOEKTYBAHHS KOHCTPYKIII Ta BiIMOBI-
HUX BUPOOIB, BUNPOOYBaHHS Ta BUKOHAHHS
CTaHapTiB,;

- KIIiEHTaMu (Hamp., A7 OpMYIIOBaHHA iX
0COOJIMBHUX BHMOT JIO PiBHS O€3IEKH Ta Ha-
JIIHOCTI);

- TMPOEKTYBAIbHUKAMHM Ta MiAPSTHUKAMU;

- BIAMOBIIHUMU BIAAHUMHU CTPYKTypaMHU.

Hanionansuuii nogarok aasa EN 1996-1-1

[e#t crangapT mojae Aesiki CHMBOJH Ta JIesKi
aNbTepHATHBHI METOIU, AJIs SKUX TOBHHEH
Oyru BuOip HamioHambHOTO 3HaY€HHS; HpPH-
MITKH MiJ] BIITOBIIHUMHU MTYHKTaMH BKa3yIOTh

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

c) 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 1-1 General - Rules for reinforced and
unreinforced masonry

NOTE This Part combines ENV 1996-1-1 and
ENV | 996-1-3

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 Moxe Oytu 3poOneHuil HalloHATHHUMA
BuOip. Harionansauii cranaapt, mo 3adesmne-
gyye BukoHaHHsA EN 1996-1-1 B okpewmiii kpai-
Hi, moBMHEH Matu HarioHaneuuii J{ogartok,
o MicTUTh BCi HamioHanbHO BU3HAYeHI ma-
paMeTpH, SIKHMH CIIiJl KOPHCTYBATUCS Y TIpOe-
KTyBaHHI OyiBenb, JOPIr, TiAPOTEXHIYHUX
CIIOpYyJl, BOJONPOBOJY Ta KaHAJi3alii, 0
MaloTh 30y/10BaHi y Lil KpaiHi.

HamionaneHuii BUOIp 103BOJSETHCS
EN 1996-1-1 uepe3 HacTyNHI MyHKTH:

- 2.4.3(1) P Kputnunuii rpaHu4YHUM CTaH;

- 2.4.4(1) ExcrimyaTauiitHuil rpaHuuHUR
CTaH;

- 3.2.2.(1) Crnemudikarrisi po34uHy KaM’ sTHOT
KJIQJIKH;

- 3.6.1.2(1) XapakrepHa KoMIpeciiiHa Mill-
HICTh KJIAJIKHM BIAMIHHOI BiJl T1apoBOi 000J10-
HKH,
- 3.6.2(3),(4) XapakTepHa MIITHICTh Ha 3CYB
KaM’STHO1 KJIaJIKH;

- 3.6.3(3) XapakTepHa MIITHICTh Ha BUTUH
KaM’STHO1 KJIaJIKH;

- 3.7.2(2) Moaynb npy>XKHOCTI,

- 3.7.4(2) [1oB3y4icTh, PO3TOBCIOIKEHHS BO-
JIOTU YM ycaJlka Ta TeIIOBE PO3LINPEHHS;

- 4.3.3(3) ta (4) Crasib 1151 apMyBaHHS;

- 5.5.1.3(3) EdexTuBHa TOBIIMHA CTIH
KaM’STHO1 KJIaJIKH;

- 6.1.2.2(2) KoeditieHT XpynKOCTi A, HUKYE
SIKOTO TIOB3YYIiCTh MOKHA ITrHOPYBATH;

- 8.1.2(2) MinimMasibHa TOBIIIMHA CTiH;

- 8.5.2.2(2) ITycroTHa cTiHa;

- 8.5.2.3(2) JIBokpwIIbHi (IBOJMCTOBI) CTiHU;
- 8.6.2.(1) BepTukaiibHi 11a3u Ta BUIMKH;

- 8.6.3 (1) N'opuzoHTanpHI Ta HAXWUJIEH] A3 H.

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 3araabHi Bizomocti

1.1 O6nacTp 3acTocyBaHHSA

1.1.1 3acrocyBanus €Bpoxoay 6

(1)P €Bpoxox 6 CTOCYEThCS ISl IPOCKTYBaH-
Hs OyziBenb, AOPIr, TIAPOTEXHIYHUX CIOPY,
BOJIONIPOBOy Ta KaHami3amii abo YacTUHU
L[bOT0, Yy HEAPMOBAHUX, aPMOBAaHMX, IOMEpe-
JHHO HAIPYKEHUX Ta OOMEXKEHMX KaM’ sHHX
KJ1aJKax.

(2)P €Bpoxon 6 mMae BITHOLICHHS TUTBKU 10
BHMOT II0JI0 ONIOPY, EKCIUTyaTaliifHo1 npuaa-
THOCTI 1 JIOBTOBIUHICTh KOHCTPYKIIiWA. [HmIi
BUMOT'HM, HAIlPUKJIaJ, CTOCOBHO TEPMO- YU
3BYKO130JIs111i, HE O€PYTHCS 70 yBaru.

(3)P BukonanHs poOIT BHUCBITICHO B TaKid
Mipi, siIka HEOOXiJHA JJI1 BHU3HAYEHHS SKOCTI
OyzAiBeNbHUX MaTepiaiiB Ta BUpoOiB, 10 Ma-
I0Th BUKOPHCTOBYBAaTHChb, Ta HOPMH MaiicTe-
PHOCTI Ha MaiilaH4YMKy, SIKOi Tpeba T0TpUMY-
BAaTHCh 3 TPHUMYIICHHSMH, 3pOOJECHUMH B
MpaBUJIaX MPOEKTYBAHHS.

(4)P €Bpokon 6 He BHCBITIIOE OCOOIUBI BH-
MOTH CeiiCMIYHOTO MpoeKkTyBaHHs. [lonoxeH-
HS, IO BIZHOCATHCI JO TaKMX BHUMOT, HaJaHI
B €BpoKOJIi 8, IO JOMOBHIOE Ta Y3TO/KYETh-
cs 3 €BpokoaoM 6.

(5)P Yucnosi 3HaYeHHS BIUTMBIB Ha OyIMHKH,
JOPOTH, TIAPOTEXHIYHI CIIOPY/IH, BOJOTPOBI
Ta KaHaji3aimilo, sKi HeoOXimHo OpaTu [0
yBaru npu NpOeKTyBaHHI, y €Bpokoni 6 He
npuBOJAThCA. BoHu 3abe3neuyroTscsi €Bpo-
KozoMm 1.

1.1.2 3acrocyBanHsi yactunu 1-1 €spo-
Koxay 6

(1)P OcHoBH npoekTyBaHHS OYIAMHKIB, IOPIr,
TIIPOTEXHIYHUX CIOPY/, BOJAOIPOBOAY Ta Ka-
Hamizalil 3 KaM’ sHO1 KJIaJKH MPUBOISITHCS B
yactuHi 1-1 €Bpokoay 6, 1m0 CTOCYeThCS He-
apMOBaHUX KaM’ SHHUX KJIAJI0OK Ta apMOBaHUX
KaM’SHUX KJIaJIOK, € apMYyBaHHS JOJIA€ThCS
I 3a0e3leueHHs IUIACTUYHOCTI, MIIIHOCTI
YH TOJIMIIEHHS eKCIUTyaTaliiHoi MPUAATHO-
cti. IlpuBeneHO NPUHIMMIHN MPOCKTYBAHHS
MOTIEPETHBO HAMPY)KEHUX KaM SHUX KIAJOK,
asie paBuUJIa 3aCTOCYBaHHS He HaAalThes. s
YacTHHA HE PO3MOBCIOJIKYETHCS Ha KaM siHI
KJIAJKH 3 TUIOIICI0 TOPU30HTAIBHOTO MEPeTH-
Hy Mmese 0,04m2,

(2) B cnopynax, Ha sKi TaHUUN CTaHIApT PO3-
MOBCIO/KYETbCS YaCTKOBO, MPH HOBOMY BH-
KOPHUCTaHHI BUIIPOOYBaHMX Ha MpPaKTULI Oy-
JIBETbHUX MaTtepiajliB, NpPH BUKOPUCTAHHI

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 m2,

(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



HOBHX OyAiBeTbHUX MaTepiaiiB, IPU BUKOPH-
CTaHHI HOBUX OyIiBeIbHHUX MaTtepiaiiB, abo
IpU BpaxyBaHHI HOBHX i Ta BIUIMBIB J0O-
3BOJISIETBCSL 3aCTOCOBYBATH TpaBUia, BUKIA-
JIeH1 B JaHOMY CTaHJapTi MPH HEOOX1AHOCTI 3
BUKOPUCTAHHSAM JIO IIMX MPABHJI JOTIOBHEHbD.
(3) B poszmini 1-1 Hamani qoKJIaaHi MpaBuiia
IUISl 3BHYAHUX HAa36eMHUX CHOPY[. 3acTocy-
BAaHHS TaKUX IpaBWI MOXe OyTu 0OMEXEeHO
gyepe3 MPaKTUYHI NMPUINHH, a00 BHACHIIOK
CTIPOIIEHHS, iX 3aCTOCYBaHHS Ta MEXa BUKO-
pUCTaHHS TOSICHIOIOTBCS B TEKCTI JAHOTO
CTaHJapTy 32 HEOOXITHICTIO.

(4) B vactuni 1-1 BcTaHOBIJICHI HACTYIIHI PO3-
I

Posznin 1: 3aranpHi MOJIOKEHHS;

Poznin 2: OcHOBHM NpOEKTyBaHHS, PO3paxyH-
KA Ta BU3HAYCHHS PO3PaxXyHKOBUX IapameT-
pis;

Po3znin 3: byniBenbH1 MaTepiany;

Po3nin 4: JIoBroBiUHICTE;

Po3znin 5:BusHaueHHs 3ycuiib 3CyBy;

Po3ain 6: 'pannynMii cTad 3a MIITHICTIO;
Pozpin 7:I'pannynuii cTaH 3a MPUAATHICTIO 10
HOPMaJIbHOI eKCIUTyaTaIlii;

Po3nin 8: KoHCTpyKTHBHI pillIeHHS;

Po3ain 9: Bukonanss pooit

(5)P YacTtuna 1-1 HE BCTAaHOBIIIOE BUMOTH J10:
-BOTHECTIMKOCTI (Ha BOTHECTIHKICTH PO3IO-
BCrouKyeThest EN 1996-1-1);

- CrHeliaJlbHUM HaBaHTAXXEHHSM Ha OYHIBIIIO
(HanmpuKIaa, BIUIUB KOJIMBaHb Ha OYIBIIIO);

- CHeIIaJIbHUM IHXEHEPHUM crnopyaam( Ha-
MPUKIIAJ, KaM siHI MOCTH, Trpediii BOIOCXO-
BHIII, TUMOBI TPYOH, OaceiiHm);

- CIHeLiaIbHUM KOHCTPYKLIAM (HAmpuKIa,
apKu abo CKJICITIHHS;

- KaM’siHa KJIaJIKa, B PO3UYUHI SKOT 3aCTOCOBA-
HO TiNC 3 HeMEeHTOM, abo 6e3 1IeMEeHTY;

- KaM’siHa KJaJika, /6 BUKOHYEThCS HEpPaBHO-
pMipHa TepeB’si3Ka (Kjagka 3 OyTOBOro Ka-
MEHI0);

- Ka’MsHa KJaJika, B SIKili BUKOpUCTaHa cTaje-
Ba apmarypa.

1.1.3 Tnmi yactuau €BpoKoay

(1) Yactuna 1-1 €Bpokoay 6 HONOBHIOETHCS
HACTYITHUMU YaCTUHAMHU:

Yactuna 1-2 3aranbHi nosiokeHHs. Po3paxy-
HOK KOHCTPYKIIIH Ha BUITAJOK MOXKEX1
Yactuna 2 [IpoekTyBaHHs, 3acTOCyBaHHS Oy-
TIBEIBHUX ~ MaTepiamiB  Ta  BUKOHAHHS
KaM’STHOT KIagKH.

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

(3) Part I-1 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 CrpomieHi METOau pO3paxyHKY
HEapMOBAHUX KaM STHUX CIIOPY/I.

1.2 HopmaTuBHi NoCHJIaHHS

1.2.1 3araanHi BizomocTi

(1)P LIi €Bpormeiicbki HOPMU BKJIIOYATh 3a-
CTapuTi Ta HE 3acTapuIl MOCHIAHHS, PO3JIUIN 3
iHmux myOmikamiid. L{i HOpMaTUBHI MOCKIIaH-
HS [IUTYIOTHCS B HEOOXITHUX MICIISIX B TEKCTI,
a myOuikartii mepeniueHi Huwxk4de. J{ns 3acrapi-
JINX TOCHJIaHb, BIAMOBIAHUX JOIOBHEHL a00
0 Teperisiay Oyab-sKoi 3 MUX IyOJIiKaIin
3BepraiiTech 10 €BpPONEHCHKOr0 CTaHIAPTy
TUTBKH TOJl, KOJU BOHH BXOJISATH JI0 HBOTO
yepe3 JOMOBHEHHS a00 MOTOBHEHHS. 3a HE
3acTapuluMU TOCUJICHHSIMH 3BEpTalTECh [0
OCTaHHBOTO BMJIaHHS IyOJjiKkalii, Ha sIKy IO-
CHJIalOThCA (BKJIIOYAIOYM JIOTIOBHEHHS).

1.2.2 CranaapTtu, Ha sIKi € MOCHJIAHHS

VY mpomy EN 1996-1-1: MmaemMo mocunaHHsi Ha
HACTYITHI CTaHJIapTHU:

- EN 206-1, bemon — Yacmuna 1: Cneyugi-
Kayis, Xapakmepucmuxa, 6upoOHUYymeo ma
810N0BIOHICMb,

- EN 771-1, Cneyugirayis enemenmis
xam’anoi knaoku — Yacmuwma 1:Enemenmu
SAUHAHOT KNAOKU

- EN 771-2, Cneyugirayis enemenmis

xam’anoi knaoku — Yacmuna 21: Enemenmu
KAAOKU 3 CUIKAMY KATbYito

- EN 771-3, Cneyugirayis enemenmis
xam 'anoi knaoku — Yacmuna 31: Enemenmu
K1aOKU —3anoeH08ayi bemony (2ycmi ma jee-
KI HANOBHIOBAUI),;

- EN 771-4, Cneyugirayis enemenmis
xam’anoi knaoku — Yacmuna 4: Enemenmu
KIAOKU 3 aB8MOKIABOBAHO2O AEPOBAHO20 Oe-

MOHY;
- EN 771-5, Cneyugirayis enemenmis
xam’anoi knaoku — Yacmuna 5: Enemenmu
KAAOKU 3 00p00OIeH020 KAMEHIO,

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

KIAOKU 3 HAMYPAIbHO20 KAMEHIO,

— EN 772-1, Memoou seunpobyeanus xame-
Hie ma onokie. Yacmuna 1. Buznawenms miy-
HOCMI HA CIMUCK

- EN 845-1, Cneyugirayis oonomisxcrux
KOMNOHeHmi8 Kkam siHoi kiaoxku — Yacmuna 1:
B’azi, cxobu posmseauns, niogicku ma
KPOHUIMENHU,

- EN 845-2, Cneyugixayis oonomisicnux
KOMNOHeHmie kam siHoi 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, Creyugixayis o0onomigicnux
KOMNOHeHmie kam siHoi kiaoku — Yacmuna 3:
Apmamypa 3'eonanns ochosu ¢pynoamenmy 3
cmanegoi cimku,

- EN 846-2, Memoou mecmysanus donomi-
JHCHUX KOMNOHeHmi6 Kam sHoi knaoku — Yac-
muna 2: Busnauenwns miynocmi 36 513Ky 30ip-
HOI apmamypu 015 3'€0HaHHA 0CHO8U YHOA-
MEHmY Y Weax 3 3an08HeHHAM OYOigelbHUM
PO3YUHOM;

- EN 998-1, Creyudgpirayis 6yodieervrnoco pos-
YyuHy 0118 Kam sanoi knaoku — Yacmuna 1: Po-
34UH 011 0OMA3YB8AHHI MA OWMYKAMYPIOBAH-
HS1;

- EN 998-2, Cneyudgpirayis 6yodieervrnoco pos-
YuHy 01151 Kam 'sanoi knaoku — Yacmuna 2: Po-
34UH OJ1s1 KaM SAHOI KNAOKU;

-EN 1015-11, Memoou mecmysanms pozuuny
onst kam 'sanoi knaoku — Yacmuna 11: Buzna-

YeHHsI MIYHOCMI HA 32UH Ma KOMNPeCiuHoi

MiyHOCMi 3ameepoinozo 06y0igebH020 PO3YU-
HY;

-EN 1052-1, Memoou mecmysanns kam sanoi

knaoku — Yacmuna 1: Busnauenns xomnpe-
CIUHOI MiyHocmi;

-EN 1052-2, Memoou mecmysanus kam siHoi

knaoku — Yacmuna 2: Busnauenus miynocmi
HA 32UH;

-EN 1052-3, Memoou mecmysanus kam siHoi

xnaoku — Yacmuna 3: Busnauenns nouamxo-
801 MiyHOCMI HA 3DI3,

-EN 1052-4, Memoou mecmysanus kam siHoi

knaoku — Yacmuna 4: Busnauenns novamxo-
801 MiyHOCMI Ha 3pi3, BKAIOUAIOYU 2I0POI30JIS-
yiw;

-EN 1052-5, Memoou mecmysanus kam anoi
knaoku — Yacmuna 5: Busnawenns cunu 3uen-
JIeHHSI MEeMOOOM «2AUKOB020 KIHOUAY,

-EN 1990, Ocrosu npoexmysanns koncmpyx-
yiti;

-EN 1991, Bnausu na koncmpyxuyii;

-EN 1992, IIpoexmysanus bemonnux kouc-
MPYKYitl;

-EN 1993, IIpoexmysanus cmanesux kouc-
MPYKYitl;

-EN 1994, IIpoexmysanmns cknaonux cmane-
8UX KOHCMPYKYIU ma 6emMOHHUX KOHCMPYKYILL
-EN 1995, IIpoexmysanms doepegs anux koHc-
MpPYKYiti

-EN 1996-2, Ilpoexmyeanus, niobip mamepi-
anie ma 6UKOHAHHI KaM SAHOI KIAOKA

-EN 1997, I'eomexniune npoexmyeanus

-EN 1999, IIpoexmyeanns anrominiceux KoH-

— EN 845-3, Specification for
components for masonry — Part 3:
joint 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
joint 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 I. 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 1: 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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CmpyKyiu

-EN 10080, Cmanws ons apmysanns b6emony —
Apmyroua cmanv 015 36aprOSaAHHS,

- prEN 01138, Ilonepeouvo nanpyscyroua
cmanw,;

- EN ISO 1461, I'apsiue, eruboke eanveanizo-
8aHe NOKpUMmS HA 30iPHUX 3ATIZHUX MA Me-
manesux yacmunax — Cneyugixayis ma me-
moou eunpooy8amb.

1.3  IlpunymeHHs

(1)P Ilpumymennst mogani B 1.3 EN
1990:2002 crocosHo moro EN 1996-1-1.

1.4 BiaminHoCTi Mik npUHIIHUIaMH Ta

npaBuJjiaMi 3aCTOCYBaHHSA

(1)P ITpasuma B 1.4 EN 1990:2002 ctocoBHO
mporo EN 1996-1-1.

1.5

Tepminu Ta BUSHAYEHHS
1.5.1 3araabhi Bitomocri

(1)Tepminu Ta BHU3HAYEHHS, HaJaHI B
EN 1990:2002, ctarts 1.5, cTOCYIOTBCS IILOTO
EN 1996-1-1.

(2) Tepmiau Ta BU3HAYCHHS, BUKOPUCTaHI B
EN 1996-1-1, namaroTbCcsl BKIIOYAIOYM 3HAa-
qeHHs B cTaTTax 3 1.5.2 mo 1.5.11

15.2 TepmiHu, 0 CTOCYIOTHCS KaM’sTHOI
KJIAIKH

1521

KJaIKa

300pKka eleMeHTIB KaM’SIHO1 KJIaJIKu, 3JI0%Ke-
HUX B OCOOJMBOMY MOPSIKY Ta 3’€JHAHUX
pa3oM pO3UYUHOM

1.5.2.2

HeapMOBaHAa KJIaJIKa

KaM’sgHa KJIaJKa, 10 He MICTUTh BiAIOBITHO-
ro apMyBaHHs, 00 BBXATUCH MiJICUICHOIO
KaM’STHOIO KJIQJKOIO

1523

apMoOBaHa KJIaJKa

KaM’siHa KJIaJKa, B sIKiil CTPHIKHI UM CiTKa 3a-
KJa/ieH1 y OyAiBenbHUI po34rH 4u OETOH Tak,
10 BCi MaTepiayid Ail0Th pa3oM, MPOTUAIIOUH
eeKTaM BIUTUBY

1524
MoNnepeIHbO HANPYKeHa KJIAJIKa

— 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

1521

masonry

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

15.2.2

unreinforced masonry

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

1523

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

1524
prestressed masonry
masonry in which internal compressive
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KaM’siHa KJIaJKa, B SIKi BHYTPIIIHS KOMIIpe-
ciiiHa Hampyra OyjJa HaBMHCHO BHKIIMKaHa
PO3TSTaHHSIM apMaTypu

1525

o0MeskeHa KJIaaKa

KaM’siHa KJIaJKa, 1[0 HaJa€ThCsA 3 3aji300e-
TOHHUMH €JICMCHTAMH YH OOMEXKYIOUNMHU
eJIeMEHTaMU apMOBAHOT KaM’STHO1 KIJIAJKH Yy
BEPTUKATHPHOMY Ta  TOPU30OHTAIBHOMY Ha-
MPSAMKax

1.5.2.6

3’ €IHAHHSA KJIAAKH

pO3TalTyBaHHsS €JIEMEHTIB y KaMm STHINA KJIaill
B peryisipHiil 3aKOHOMIPHOCTI JIJIsi TOCSTHEH-
HS 3BUYaWHOI A1l

1.5.3 Tepminu, mo cTOCYIOTHCH MiIHOCTI
KJIQIKH

1531

THNOBA MIIIHICTh KJIAAKHU

3HAUYEHHS MIIIHOCTI KaM IHO1 KJIaJKH, 3aja-
HOIO IMOBIpHICTIO 5%, 110 HE MOKe OyTH J0-
CATHYTAa B TIMOTETUYHO HEOOMEXEHI cepii
ictiutiB. Ile 3HaYeHHs B3araji BiIMOBIAAE HO-
MIHQJIbLHOMY KBaHTHJIIO CTaTUCTHYHOTO TiMO-
TETUYHOTO PO3MOJUICHHS 0COOJMBHUX BIACTH-
BOCTEH Marepiasry abo BUpoOOy y cepii icmu-
TiB. HOoMiHa/IbHE 3HAYEHHS B OKPEMHUX BHIIA-
JIKaX BUKOPHUCTOBYETHCS SK XapaKTepHE 3Ha-
YEHHS.

1.5.3.2

MIIHICTh HA CTHCKAHHSA KJIAAKH

MIIHICTh KaM sSHIA KJIaJKW TIPU KoMIIpecii 6e3
e(eKTIB IIOMMHHOTO 0OMEXHUKA, XPYIKOCTI
a00 eKCIICHTPUCUTETY HaBAaHTAXKCHHSI.

1.5.3.3

MILHICTh Ha 3CYB/3pi3 KIAAKH

MIIHICTE KaM’sSHOI KJIaIKH, IO IIIJa€ThCs
3YCHILIISIM 3CYBY

1534
MIIHICTh Ha 3rUH KJIAAKH
MILHICTh KaM’STHOT KJIaJK/A Ha 3TUH

1.5.35

anchorage bond strength

MIiLHiCTh AHKEPHOr0 3’€IHAHHA

MILHICTE 3’ €OHAHHS HAa OJUHHULIO ILIOII I10-
BEpXHI MDK apMyBaHHsIM Ta OeToHOM abo Oy-

stresses have been intentionally induced by
tensioned reinforcement

1.5.25

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
15.3.1

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

15.3.2

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

1534
flexural strength of masonry
the strength of masonry in bending

1535
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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TIBETbHUM PO3YMHOM, KOJHM apMyBaHHS IIij-
TaeThCst Iii pO3TSHKHUX a00 KOMIpeciitHMX
CHII

1.5.3.6

ajaresusi

eexT ¢GopmyBaHHS OYyHIBETbHUM PO3YHHOM
OIIOpPY PO3TSATHEHHIO Ta OHOPY JIO0 3CYBY Ha
KOHTAKTYIOUiil MOBEPXHIi CKIIQJOBUX KaM SHOT
KITaJKH

154 Tepminu, mo crocyroThest 0JI0KIB
KaM’sHOI KJIaaKH

1541

0JIOK KJIAKHU

dbopmoBaHu# 3a37ayieriib KOMIIOHEHT, IO
Mae OyTH BHUKOPHUCTAHUII B KOHCTPYKIII 3
KaM’SIHOT KJIaIKu

1.54.2

rpynu 1, 2, 3 i 4-x 0J10KiB KJIagKH
MMO3HAYEHHS TPyI A1 OJIOKIB KaM’sSHO1 KJiaJI-
KM, BUIMOBITHO IO TPOIEHTHOI KUTHKOCTI Ta
HaIpaBJIEHOCTI OTBOPIB Yy YacTUHAX, Kl YK-
Ja1al0ThCs

1543

MOBEPXHSI OCHOBH

BEpXHS a00 HWKHS MOBEPXHS OJOKY KaM STHOT
KJIQJIKH, 110 YKJIAJICHHIA, 32 TIPU3HAYCHHSIM

1544

CMHYKA

BHIMKa (3ariubieHHs), copmoBaHa i yac
BUPOOHUIITBA B OJHIA a00 OLIbIIE MOBEPXHI
OJIOKY KaM’sSIHOT KJIaJIKH

1.5.45

OTBIp

chopMOBaHa MOPOKHHUHA, KA MOXKE IPOXO-
JTUTHU TIOBHICTIO 200 HE MOBHICTIO Yepe3 OJIOK
KaM’SIHOT KJIaJIKU

1.5.4.6
OTBIp JIA 3aXBATy
chopMoBaHa TOPOKHMHA B  CKJIAQJIOBIH

KaM’sIHOT KJIaJIK1 JJIS TOJIETIICHHS 3aXBaTy Ta
niiloMy OJIHi€0 UM JBOMA pyKaMu abo Maliu-
HOIO

1.54.7

nepeMHYKa

TBEpJUI Marepiall MDK OTBOpaMHM B OJOLi
KaM’SHOT KIagKu

1548
000JI0HKA

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

1541

masonry unit

a preformed component, intended for use in
masonry construction

1.5.4.2

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

15.4.4

frog

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

1.5.45

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

1548
shell
the peripheral material between a hole and the
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nepudepiiHuil MaTepiaa MK OTBOPOM Ta JIH-
I[OBOIO YaCTUHOKO OJIOKY KaM’sTHOT KIIaJKu

1.5.4.9

3arajibHa MJioma

wionia MOMEepeYHoro mepepisy Onoky 6e3
3HWKKHU Ha TUIOILY OTBOpIB, BUIMOK Ta BUCTY-
miB

1.5.4.10

KOMIIpeciliHAa MIITHICTh 0JI0KIB KJIaKU
CepeIHs KOMIIpeciiiHa MIHICTh BU3HAYEHOTO
yrcaa OJIOKIB KaM’'sHOi Kiafku (auBuch EN

771-1-EN 771-6)

15411
HOpMaJIi30BaHa
0JIOKIB KJIAAKHU
KOMIIpeCiiiHa MILHICTh OJOKIB KaM sSHOi KJjia-
JIKU, TIEpeBeieHa (KOHBEPTOBaHA) Ha KOMIIpe-
CIfHY MIIHICTh €KBIBAJEHTHOTO BHCYIIIEHOTO
Ha MOoBITp1 OJIOKY Kam’siHOT KJIaJKu 3 radapu-
tamu: 100 MM mmpuHOIO T2 100 MM BHCOTOXO
(muBuck EN 771-1- EN 771-6)

KOMIIpeciiiHa  MilHiCTH

15.5 Tepminu, 110 cToCyIOTHCA OyaiBe-
JIbHOT'O PO3YMHY

1551

PO3YMH sl KJIAAKH

cyMim ofHOTO a0o OuTbllle HEOPTraHIYHUX
B’SDKYYMX, HAIIOBHIOBAYIB Ta BOJM, Ta 1HKOJIH
n00aBOK Ta/ad0 HOMIIIOK IS OCHOBH,
3’€IHaHHS Ta PO3IIUBKH IIIBIB.

1.55.2

PO3YMH JIsl KJIAJAKH 3arajbHOr0 mMpu3Ha-
YeHHs

OyziBenbHUI pO34YHH 0e3 OyAb-sIKUX 0COOIH-
BHX XapaKTEPUCTHUK

1553

MIJIKO JUCHepCiiHMA PO3YHH Il KJIAAKU
KOHCTPYKTUBHUN OyIiBeIbHUI PO3UMH IS
KaM’sIHOT KJIaJIKU 3 HaloOBHIOBaYeM MaKCHMa-
JBHOTO PO3MIpPY MeHIIe a00 piIBHUM BCTAHOB-
JICHOMY 3HA4YEHHIO

IMPUMITKA: /luBuCh IpUMITKY B ITyHKTI 3.6.1.2 (2)

1554

Jierkuii OyiBeJIbHUIA PO3UMH AJI51 KJIAJAKHU
KOHCTPYKTUBHUN OyIiBETbHUI PO3UMH IS
KaM’SHOT KJIAJIKH, MIUIHHICTH SIKOTO B CYXOMY
3aTBEPAIOMY CTaHi € HIDKYOIO 32 BCTAHOBIIE-
He 3HayeHHs 3rigHo EN 998-2

face of a masonry unit

1.5.4.9

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)

15411

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

1551

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

1552

general purpose masonry mortar

masonry mortar without special characteris-
tics

1553

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)

1554

lightweight masonry mortar

designed masonry mortar with a dry hardened
density below a prescribed figure according
to EN 998-2
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15.55

KOHCTPYKTHUBHHI OyiBeJIbHUI PO3YMH
PO34YHH, CKJIaJ SIKOTO Ta METOJ BHPOOHHUIITBA
BHOpaHO /ISl IOCSATHEHHSI BU3HAYEHUX BIac-
TUBOCTEH (KOHIIETIisI BAKOHAHHSI )

1.55.6

3ajgaHuil (MpuiHATHIT) OyaiBeJbHUH Po3-
YMH JJI51 KJIAAKH

OyIiBeNbHHI PO3YMH 3pOOJICHUN y 3a3mae-
Tilb BU3HAYCHUX IMPOTIOPINSIX, BIACTHBOCTI
SIKUX BU3HAYAIOTHCA 3 YCTAHOBJICHUX IMPOIIO-
pIiii CKJIAOBUX (KOHIICTIIISI PELIETITY)

15.5.7

OyaiBeJIbHUII PO3YHH BUTOTOBJIEHMI 3a-
BOJICLKHM METOA0M

OyIiBEeTbHUI pO3YWH, TJO30BAaHUH Ta 3aMilIa-
HUW Ha 3aBOJII

1.55.38

HANIBroToBMii OyAiBeJIbHUI PO3YHH, BUTO-
TOBJIEHHI 3aBO/ICLKHM MeTO10M
3a37aNeriap po3dacoBaHuii OymiBeNTbHHUI po-
3unH a00 3a3;ajieriip 3MilaHuii Oy/iBelb-
HUM pO3YMH 13 BalTHA Ta IICKY

1.55.9

3azjaJgeriab po3pacoBanuii OyaiBebHUN
PO3YMH

OyIIBEJIbHUI PO3YMH, CKJIAJIOB1 SKOTO IOBHI-
CTIO JIO30BaH1 Ha 3aBO/Ii, IOCTaBJICHI Ha Oyi-
BEJILHMI MaiaHyWK Ta 3MilIa”l TaMm 3rigHo
cnernu@ikarlii Ta ymoBaM BUpOOHHKA

1.5.5.10

3a3aaJieriib 3MilIaHui OyaiBeIbHUI Po3-
YMH i3 BANIHA Ta MiCKY

OyIiBeNbHUI PO3YMH, CKIIAJOBI SIKOTO MOBHI-
CTIO JT030BaHi Ha 3aBO/I1, TOCTaBJIeH1 Ha Oyi-
BEJNbHUNA MalJaH4YMK, JI€ JOJAIOThCSA IOJaNIb-
I CKJIagoBi, BM3HaueHi a00 IOCTaBJIEHI 3a-
BOJIOM (Harmp., IEMEHT) Ta 3MilllaHi 3 BallHOM
Ta MICKOM

15511

OyniBeJIbHMI PO3YMH, BUTOTOBJICHUI HA
MaiiIaHYIUKY

OyIiBeNbHUI PO3YMH, CKIAJICHUN 3 1HIUBITY-
IbHUX KOMIIOHEHTIB JO30BaHUX Ta 3MillIa-
HUX Ha OyJiBeIbHOMY MalJJaHUYUKY

1555

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

1559

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

155.11
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 MinHicTh Oy/1iBeJIbHOI0 Po3-
YHHY

CepelHs KOMIIpeciiiHa MIIHICTh BU3HAYEHOI
KUIBKOCTI 3pa3KiB Oy/AiBEIBHOIO PO3UMHY Ii-
CJIsl TBEPIIHHA HA MPOT3i 28 HIB

1.5.6 Tepminu, U0 CTOCYIOTHCSI 32M10B-
HEeHHs 0eTOHY

1.56.1

0eTOHHUIi 3aNIOBHIOBAY

0€TOH, 110 BUKOPUCTOBYETHCS JJIsI HAIOBHEH-
HS 3a37ayeriyib 3poOieHux OTBOpPIB abo Mo-
pOKHEY B KJIaJIIIi

1.5.7 Tepminu, Mo CTOCYIOThHCH apMy-
BaHHS

1571

CTaJb VI apMYBaHHA

CcTajicBa apMarypa AJI1 BUKOPHUCTaHHA B Kila-
A1l

1.5.7.2

apMYBaHHSI TOPU30HTAJIBHOTO IIBY KJIAAKH
CTaJb JJIs apMyBaHHs, BUTOTOBJICHA 3aBOJICh-
KHM METOJIOM, IS YKJIaJaHHS B TOPU30HTA-
JILHUH IIOB KJIagKU

1.5.7.3

nonepeaHbLO HAMPY:KYHYa CTAIb

CTaJIeB1 APOTH, MIPYTH a00 KHIIU JIJIs1 BUKOPH-
CTaHHS B KJIaJIli

1.5.8 TepmiHu, 1110 CTOCYIOTHCH TOMOMikK-
HUX eJIEMEHTIB

1.5.8.1

rigpoizosuis

MPOIIAPOK 3aXHUCHOTO MOKPHUTTS, OJOKIB KJia-
JIKU YM IHIIUX MaTtepialliB, [0 BUKOPUCTOBY-
I0TBCS B KJIA/II I MPOTHIIT TPOXOHKCHHIO
BOJIM

1.5.8.2

aHKep VI KPiluieHHs 00JIMIIOBAHHS CTIHH
MIPUCTPIH A7 3’€THAHHS OJIHOTO TMOJIOTHA Y-
CTOTHOT CTIHM Yepe3 MYCTOTY 3 IPYTHM MOJIO-
THOM a00 3 PaMOYHOIO KOHCTPYKIIIEIO TMPO-
KJIaJKW CTIHH

1.5.8.3
ILIAHKA
MIPUCTPIH IS TPUEIHAHHS €JIEMEHTIB KJIaIKH

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

1571
reinforcing steel
steel reinforcement for use in masonry

15.7.2

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

1581

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

1583
strap
a device for connecting masonry members to
other adjacent components, such as floors and
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70 IHIIUX CYMDKHHUX KOMIIOHEHTIB, TAKUX K
MIJIOTH Ta JaXU

1.5.9 Tepminmn, mo cTOCyOTHCS WBIB i3
3al0BHEHHSM Oy/liBeJIbHUM PO3YHMHOM
1591

ILIOB OCHOBH

MpomapoK OyAiBEIBHOTO PO3YUHY MIXK TIOBE-
PXHSIM OCHOBH OJIOKIB KJIQJIKU

1.5.9.2

JIMIbOBUI BEPTHKAJIbHUH HIOB KJIAAKH
(roJ1I0OBHUM OB KJIAJAKH)

110B Oy/iBE€IBHOTO PO3YUHY, IEPIEHIUKYIIS-
pHUI /10 3'€THAHHS OCHOBU Ta JI0 JUI[OBO1
CTOPOHU CTIHU

1.5.9.3

MO0B:KHil OB (3'€IHAHHS)
BEPTUKAIbHUM OB OyIBEILHOTO PO3YHHY B
TOBIIII CTIHU, TAPAJIETLHUN JI0 JTUIIHOBOT CTO-
POHU CTIHH

1594

thin layer joint

IIOB 3 TOHKOTO APy

I0B, 3p00JICHUN TOHKUM IIapoOM OY/IBEIbHO-
T'0 PO34YHHY

1.5.95

PO3IIMBKA IBIB KJIAJAKH

MpoIeC 3aBEPIICHHS MBY OyIiBEIBHOTO PO3-
YUHY B TIPOIIECI BUKOHAHHS pOOOTH

1.5.9.6

pO3MIMBKA BB

[POIIEC HAIIOBHEHHS T 3aBEPIICHHS LIBIB Oy-
IIBETBHOTO PO3YMHY B MICISX, JI€ TIOBEPXHS
mBy Oyna BuOpaHa abo 3anuilieHa BIIKPUTOIO
IUISL PO3IIUBKH

1.5.10 Tepminu o CTOCYHOTHCS THIIB CTiH

1.5.10.1

Hecy4a CTiHa

CTiHA, CIOYaTKy pO3paxOBaHa Ha MEPEHECEH-
HS THUMYacOBOTO HAaBaHTaKEHHs JI0JIaTKOBO
710 i 0coOUCTOT Baru

1.5.10.2

CTiHA 3 OIHOT0 MOJIOTHA

cTiHa 0e3 mycToTu abo Ge3mepepBHOrO Bep-
TUKaJHHOTO MIBY B 1i TIONIMHI

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

1593

longitudinal joint

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

1594
thin layer joint

a joint made with thin layer mortar

1.5.95

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, MO CKJAQJa€TeCs 3 JBOX IMapalieTbHUX
CTIH 3 OJIHOTO MOJIOTHA, €PEKTUBHO 3B’ I3aHUX
pa3oM 3a JIOTIOMOTOIO aHKepiB abo apMaTypu
3'eqHaHHs OCcHOBH. lIpocTip MDK MOJIOTHAMHU
3aJTUIIIAETHCS Yy BUTIISAII Oe31mepepBHOT MyCTO-
TN 200 3aIIOBHEHUM YH YaCTKOBO 3aIIOBHEHUM
TEIUIOBOJSAIIMHAM MaTepiaioM, M0 HE Hece
HABaHTAKECHHS

IMPUMITKA: Crina, 110 CKIaJa€ThCA 3 IBOX I1O-
JIOTEH PO3MEKOBaHUX IYCTOTOIO, JI¢ OJIHE 3 MOJI0-
TEH HE JO0JIa€ MIIHOCTI a00 TBEPJOCTI IHIIOMY
MOJOTHY (MOYKJIMBO TaKoro, IO Hece HaBaHTa-
JKEHHSI), Ma€ BBaXKaTHUCS SK CTiHA 13 3aXUCHHUM
HOKPUTTSIM

1.5.10.4

cTiHA 3 IBOX MOJIOTEH

CTIHA, IO CKJIAJAETHCS 3 JBOX MapajebHUX
MOJIOTEH 3 IMOJOBKHIM IIIBOM MDK ITOBHICTIO
3aIIOBHEHUMH PO3YHMHOM Ta MIIHO
3B’SI3aHUMHU pa30M aHKepaMu JUIsl KPIIUICHHS
OOJMIIFOBAHHS CTIHU JIJISl TOTO, III00 MPUBECTH
IO CHUIBHOT Ail i HaBaHTAKEHHAM

1.5.10.5

NMYCTOTHA CTiHA 3 IIEMEHTHOT0 PO3YUHY
CTIHA IO CKJIAJAETHCA 3 JBOX MapajelIbHUX
MOJIOTEH 3 IyCTOTOIO, 3alIOBHCHOIO OCTOHOM
a00 IIEMEHTOM, Ta MIIIHO 3B’SA3aHHUX Pa30M
aHKepaMU I KPIIJICHHS OOJUIIOBAaHHS CTi-
HU a00 MIJICHJICHHSIM TOPHU30HTAJILHOTO IIBY
JUTsl TOTO, OO MPUBECTH 10 CHUIBHOT il ITij
HaBaHTAKEHHSAM

1.5.10.6

00 IMIILOBAHA CTiHA

CTIHAa 3 JIMIIBOBHUMH €JIEMEHTAMH, 3aKpiIlie-
HMMH Ha €JEMEHTH OCHOBH JUIS TOTO, 100
MPUBECTH JO CHUIBHOI Jii IiJ HaBaHTaKCH-
HIM

1.5.10.7

000JI0HKOBA HAILJIACTOBAHA CTiHA

cTiHA, B AKiHi OJIOKM KJIaJKHM HAIJIACTOBaHI Ha
1Bl 1 OUIbIIE CMYXKH PO3YMHY, JBI 3 SKHUX
3HAXOJIATHCS Ha 30BHIITHBOMY Kpai MOBEpPXHi
OCHOBHU OJIOKIB

1.5.10.8
CTiHA I3 32AXMCHUM NOKPUTTAM
CTiHA, 1110 BUKOPUCTOBYETHCS SIK 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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MTOKPUTTS, aJie HE TIPUKPITUICHA Ta HE T0/1a€
MIITHOCTI CTiHI OCHOBHU M KapKacCHIill KOHC-

TPYKILii

1.5.10.9

CTiHA, 110 NPOTHJIE 3CYBY

CTiHA, 110 MPHU3HAYEHA MTPOTHIISTH OOKOBUM
CWJIaM B ii TUIOIIHNHI

1.5.10.10

CTiHa, 110 101a€ }KOPCTKOCTI

CTiHA, IO YTBOPIOE MEPICHIUKYIISIP 10 IHIIOT
CTIHU JJIs1 HAJAHHS OTIOPY MPOTH OIYHUX CHIT
a00 MpoTHli BUTUHAHHIO 1 TAKUM YHHOM Ha-
nae cTabUIbHOCTI CIIOPY/l

1.5.10.11

CTiHA 110 He Hece HABAHTAKEHHS

CTiHA, fIKa HE PO3TIIAJAETHCS TAKOIO, IO MPO-
THJIIE CUJIaM TaK, IO MOXKe OyTH TIepeMilneHa
6e3 30UTKY OCTaTOYHOI IUTICHOCTI KOHCTPYK-
il

1.5.11 Pi3Hi Tepminu
1.5.11.1

KaHaBKa

KaHaJI, YTBOPEHUM B KA

15112
norJu6JaeHHs (Hima)
BHIMKa, YTBOPEHA B JINIIHOBI CTOPOHI CTIHU

1.5.11.3

HeMEHTHHUI PO3YMH

HaJUBHHUU PO3YUH IIEMEHTY, MICKY Ta BOJU
JUTSI 3aITOBHEHHS MAJIUX TIOPOKHHUH Ta IMyCTOT

15114

PYXOMUii IIOB (3'€IHAHHSA)

0B, 10 JI03BOJISI€ BUTBHUN PYX B ILIOMIMHI
CTIHU

1.6 CumBou

(1) He3anexHi Big MaTepiaty CHMBOJIH Ha/1a-
Hi B yacuHi 1.6 EN 1990.
(2) 3anmexHi Bim Matepiany CHMBOJIH, 10 BHU-
KopucToBytoThcs B IboMy EN 1996-1-1, Ta-
KI:

Jlamuncoki nimepu

a1 BIJICTaHb Bl KIHIA CTIHH O HAWOIHU-
KYOT0 Kparo HaBaHTAKEHOT YaCTHHH

ax BiJICTaHb BiJI MOBEPXHI OMOPH 10 TIO-

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
15111

chase

channel formed in masonry

15.11.2
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

15.11.4

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

a; 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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MEPEYHOTO Tepepi3y, AKUN PO3TIIAIa€ThCS
A HaBaHTA)KE€HA TOPU30HTAIIbHA IIJIOIA
3arajibHOTO NEPETHHY CTIHH

Aet e(eKTHBHA IUIOIIA OTIOPH

As IUIOLIA NIOTIEPEYHOro Iepepi3y crae-

BOI apMarypu

Asw  TIIOmIA MOTIEPEYHOi apMaTypu
b IIMPHHA CEKITiT
be IIMpPUHA TTOJIOBUHU BiICTaH1 MDK 00-

MEXHUKaMU CTUCHYTOI TOBEPXHI

Det edeKTUBHA MUpHUHA (IIAHIIEBOTO elIe-
MEHTY

Det1  edexTuBHA MmMPHHA (ITAHIIEBOTO €IIe-
MEHTY

bett  edexTrBHA TOBHIMHA (DIAHIIEBOTO
CIIEMEHTY

Chom HOMIHQJIBHUI 1Iap OETOHY

d eeKTHBHA IITHOMHA OATIKU

da BIIXUJICHHS apKH IIiJ] pO3PaXyHKOBUM

OOKOBUM HABaHTAKCHHIM
dc HAHOUTBIINI pO3MIp TOMIEPEYHOTO TIe-
pepi3y CTEPKHIO y HANIPAMKY BHTHHY

€c I[O,[[aTKOBI/Iﬁ CKCUCHTPUCUTET

€he €KCIICHTPUCUTET yropi abo yHU3y CTi-
HHU, K pe3y/IbTaT TOPU30HTAIHLHUX HAaBaHTa-

KCHb
€m  EKCIICHTPHCHUTET B CEPE/MHI CTIHH, 5K

PE3yiIbTaT TOPU30HTAJIBHUX HABAHTAXKCHb

ei eKCIIEHTPUCUTET yropi abo yHU3Y CTi-
HU

€int ~ MOYATKOBMM EKCIIEHTPUCUTET

ek eKCIIEHTPUCUTET 3-3a MOB3y4OCT1

em EKCIICHTPUCUTET 3-3a HAaBAHTAXKCHHS
€mk  EKCIIEHTPHUCHUTET B CEPEAMHI CTIHU

E KOPOTKOCTPOKOBHI CIKy4Uil MOIYIIb

cross-section being considered,;

A loaded horizontal gross cross-sectional
area of a wall;

Aet
As cross-sectional area of steel reinforce-

effective area of bearing;

ment;

Asw area of shear reinforcement;

b width of a section;

bc 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;

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

ec additional eccentricity;

€he eccentricity at the top or bottom of a

wall, resulting from horizontal loads;

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

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

einit Initial eccentricity;

ek 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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MPYKHOCTI KaM’SIHOT KJIQJKH

Elongterm TOBrOCTPOKOBHIA CIKy4nid MOIYITh
MPYKHOCTI KaM’SIHOT KJIQJKH

En MOJTyJIb MPYKHOCTI €JIeMEHTY N

fo HOpMaJli30BaHa CepeHs MIHICTh Ha

CTHCK OJIOKY KaM’STHOT KJIaJTK/

food ~ pO3paxyHKOBa MIIHICTh apMaTypHOT
craini

fook ~ XapakTepHCTHYHA MIIHICTh OLIOPH

fok XapaKTepUCTUYHA MIIHICTh OETOHHO-

ro 3al0BHIOBAYa HA CTUCKAHHS

fok  XapakTepucTHYHA MIIHICTh Ha 3CYB

OCTOHHOTO 3allOBHIOBAYa

fq MPOEKTHA MIIHICTh KaM’ STHOT KJIaJKu

Ha CTHCKaHHS Y BU3BHAYCHOMY HAIIPSIMKY

fk XapaKTepUCTUYHA MIIHICTh KaM SHO1

KJIaJIKU Ha CTHCKAHHS

fm KOMIpECiiHa MIIHICTh PO3YMHY IS

KaM’STHO1 KJIaJKHU

fuu ~ mMpoekTHa MIIHICTh HA 3CYB KaM’sHOI

KJIaaK1

fuk XapaKTEPUCTHYHA MIIHICTh Ha 3CYB

KaM’SIHO1 KJIaJKHU

fuko  XapakTepUCTHYHA IMOYATKOBA MIIIHICThH

Ha 3CYB KaM’sIHOT KJIQ/IKH TTiJ] HYJIbOBOIO
CTHCKAIOYOI0 HAMPYTOI0

fuit Mexa JJ1d 3HaYeHHS fuk

fxd fuit TIpoexTHA MIIHICTH HA BUTHH, IIO Bij-

MOB11a€ TUIOUINHI BUTUHY

fxa1 ~ TpoekTHa MIIHICTh HAa BUTHUH KaM’STHOT

KIIAJKH, 110 Ma€ TUIOIINHY PyHHYBaHHS,
napalnenbHy 10 TOPH30HTAIBHOTO IIBY

fxd1,app IMOBIpHA MPOEKTHA MIIHICTh HA BU-
TUH KaM SHO1 KJIaJIKH, [0 Mae€ I1I0-
IIMHY PYHHYBaHHS MapaleibHy 0 T0-

PU30OHTAJIBHOI'O IBY

masonry;

Elongterm long term modulus of elasticity of
masonry;

En modulus of elasticity of member n;

fo normalised mean compressive strength of
a masonry unit;

food design anchorage strength of reinforcing
steel;

fook Characteristic anchorage strength;

foc  characteristic compressive strength of
concrete infill;

fo  Characteristic shear strength of concrete
infill;

fo design compressive strength of masonry in
the direction being considered,;

fc characteristic compressive strength of ma-
sonry;

fm compressive strength of masonry mortar;

fus design shear strength of masonry;

fuc characteristic shear strength of masonry;

fuko Characteristic initial shear strength of ma-

sonry, under zero compressive stress;

fur  limit to the value of fu;

fxda fur  design flexural strength appropriate to
the plane of bending;

fxa1 design flexural strength of masonry hav-
ing the plane of failure parallel to the bed
joints;

fxdrapp @pparent design flexural strength of
masonry having the plane of failure parallel to

the bed joints;
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fike  XapakTepucTHYHA MIIHICTh Ha BUTUH
KaM’SHOT KJIaJIK{, 1110 Ma€ IUIOLUHY PYHHY-
BaHHS MapaJieNIbHy 70 TOPU30HTAIBHOTO IIBY
fxd2  MpOEKTHA MILHICTh HA BUTHH KaM’STHOT
KJIQJIKH, 110 M€ IJIOUINHY PYHHYBaHHS
NEPIIEHANKYISIPHY 10 TOPU30HTAIBHOTO IIBY
fxd2,app IMOBIPHA IIPOCKTHA MIIIHICTh HA BU-
T'HH KaM STHO1 KJIAJIKH, 10 MA€ IIOMIHUHY
pyHHYBaHHS MEPICHINKYIISIPHY 1O TOPU30H-
TaJBHOTO IIBY

fxk2 ~ XapaKkTepUCTHYHA MII[HICTh Ha BUTUH
KaM’sTHOT KJIAJIKH, 10 MA€ TUIOMIMHY PYHHY-
BaHHS MEPIECHIUKYISIPHY JI0 TOPU30HTAIBHO-
O IBY

fyd MPOEKTHA MIIHICTh apMYIOUO1 cTai
fyk XapaKTepUCTUYHA MILHICTh apMyI0UOi
cTani

Fqd MMPOEKTHUN KOMIIPECIHHUN a00 MpyK-

HUM OTIIp aHKEPY IS KPITUICHHS 00-

JIMIFOBAHHS CTIHU

g 3arajibHa IMUPUHA CTPIYOK PO3UUHY

G MOJTyJIb 3CYBY KaM sSTHOT KJIaJIKH

h YrCTa BUCOTA KaM STHOT CTiHU

hi qrcTa BUCOTA KaM SHOT CTiHH, i

hef e(heKTHBHA BUCOTA CTIHU

hot  3aragbHa BUCOTA KOHCTPYKIIii Bil Bep-

XiBKU (hyHIaMEHTY abo cTiHuU, a00 CeplieBUHU
he BHCOTA CTIHU JI0 PIBHS HABAHTAXKCHHS
lj JIPYruii MOMEHT IJIOLIMHY €JIEMEHTY, ]
k CHIBBITHOIIIEHHS 3/IaTHOCTI TIOTIepeY-
HOTO HAaBaHTAXEHHs BEPTUKAIBHO CTATHYTO1
CTIHU JI0 3JJaTHOCTI MONEPEYHOTO HaBaHTa-
KEHHs JIHCHOT IUIOIi CTiHHU, OepydH 10 yBa-
T'Y MOXJIMBE OOMEXEHHS O0pIIopy

Km CIIBBIIHOILIEHHS KOPCTKOCTI IJIUTH

JI0 dKOPCTKOCTI CTIHU

fx1 characteristic flexural strength of masonry
having a plane of failure parallel to the bed
joints
fxa2 design flexural strength of masonry hav-
ing the plane of failure perpendicular to the
bed joints

fxa2.app  @pparent design flexural strength of
masonry having the plane of failure perpen-

dicular to the bed joints;

fwe characteristic flexural strength of mason-
ry having a plane of failure perpendicular
to the bed joints;

fya design strength of reinforcing steel;

fyk

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;

hit 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,
l; 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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Kr o0epTanbHa JKOPCTKICTb 0OMEKESHHS

K KOHCTaHTa, [0 BUKOPUCTOBYETHCS Y
PO3paxyHKy KOMITPECIHHOT MIITHOCTI KaM’sTHOT
KJIaJIKA

| JIOBXKHHA CTIHU (MDK IHIIMMHM CTiHA-

MU, MDK CTIHOIO Ta IPOPI30M UM MIX MPOpi-

3aMH)
Iy JIOB)KMHA MPSIMOT aHKEPOBKH
le JIOB)KMHA CTUCHYTO1 YaCTUHU CTiHU
lei CBITJIOBA JIOBJKHMHA IPOPI3Y
let e(eKTUBHUHN MPOJIIT nonepeyrHu (Oa-

JIKK) 3 KaM STHOT KJIaIK!
lefm  edexkTHBHA TOBXKHMHA OMOPHU HA Cepe-

IIMH1 BUCOTH CTIHU

Iy YycTa BIICTaHh MDK O1YHUMH 00OMe-
KyBadamMu
la IOB)KHMHA a00 BHCOTA CTIHU MDK CTiii-

KaMH, 110 3/1aTHI BUTPUMYBATH OCHOBUH THCK

apKu

Mad  1OIATKOBHI MPOEKTHUM MOMEHT

Mg MPOCKTHHIA 3THHAJIBHOTO MOMEHT Ha
HHU3Y CepPIICBUHU

Mi KIHIICBUH MOMEHT B BY3II, 1

Mis  TIpOEKTHE 3HaYCHHS MOMEHTY BUTHHY

Haropi ab0 Ha BHU3Y CTIHH
Mmd  TIpPOEKTHE 3HaYCHHS HAaHOLIBIIIOTO
MOMEHTY TIOCEPE/IMHI BUCOTH CTiHU

MRud MPOCKTHE 3HAYCHHA MOMCHTY OIIOPY

Med  TpOEKTHE 3Ha4EeHHS 3aCTOCOBYBAHOT'O
MOMEHTY

MEeq TNpOEKTHE 3HAaUE€HHS MOMEHTY HaJ Ie-
PEKPUTTSIM

Medgf TpOEKTHE 3HAUEHHS MOMEHTY Iij Ie-
PEKPUTTAM

n KUIBKICTh ITOBEPXIB

N (baxTOp JKOPCTKOCTI €JIEMEHTIB

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

compressive strength of masonry;

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

I, straight anchorage length

Ic length of the compressed part of a wall

la clear length of an opening

les effective span of a masonry beam:

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

I; clear distance between lateral restraints:

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

Mag additional design moment;

Mq design bending moment at the bottom of
a core;

Mi end moment at node, i;

Mis design value of the bending moment at
the top or the bottom of the wall,

Mmd design value of the greatest moment at
the middle of the height of the wall;

Mrd design value of the moment of re-
sistance;
Meq design value of the moment applied:;

M Edu

floor;

design value of the moment above a

Megr design value of the moment below a
floor;

n number of storeys
ni stiffness factor of members;
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Nt KUIBKICTh aHKEpIB JUIA KpiIuIeHHs 00-

JIMITIOBAHHS CTiHY 200 3’€IHyBayiB Ha M? CTi-

HU

Ntmin ~ MIHIMaJbHA KUTBKICTh QHKEPIB JIJIS

KpIIJICHHs] OOMUIIOBAaHHS CTiHUA 200

3’€HyBayiB Ha M? CTiHH

N CyMa MPOEKTHUX BEPTUKAIBHUX BILIU-

BiB Ha OyJIOBY

Nad  MakcHMaabHUH MPOCKTHHUI PO3Mip ap-

KW Ha OJWHUIIIO TOBKUHU CTIHH

Nig  TmpoeKTHe 3HauYeHHS BEPTHKAIHLHOTO

HaBaHTA)XCHHS 3BEpXy a00 3HU3Y CTIHU a00
KOJIOHU

Nmd  TpOEKTHE 3HaUYeHHS BEPTHKAIHLHOTO

HaBaHTaXXEHHs Ha CepeIuH1 BUCOTHU CTIHH 200
KOJIOHU

Nrd  TpPOEKTHE 3HAUYEHHS BEPTHKAIHLHOTO

OTIopy CTiHM a00 KOJIOHM 3 KaM STHOT KJIaJK!

Nrdc MPOEKTHE 3HAUYEHHS ONOPY BEpTHKa-

JIbHOTO KOHLIEHTPOBAHOTO HaBaHTaKEHHSI

CTIHU

Nes  NpOEKTHE 3HAUYEHHS BEPTHKAIBLHOIO

HaBaHTAXXCHHS

Nedf NpPOEKTHE 3HAUEHHS HaBaHTa KEHHS

11032 MEPEKPUTTSIM

NEqw TNpOEKTHE 3HAUEHHS HaBaHTaKECHHSI

HaJl IICPCKPUTTIAM

Nei  HaBaHTa)XEHH:, CIIPUYMHEHE MEePeK-
PUTTSIM
NEdc TPOEKTHE 3HaYEHHS KOHIIEHTPOBAHOTO

BCPTUKAJIBHOTI'O HABAHTAXKCHHS

Jatd TMPOEKTHE MoIMepeyHa MIIHICTh Ha
OJIMHUITIO TUTOIII CTIHU
Qu MIPOEKTHE 3HAUEHHS TIOBHOTO BEPTH-

KaJIbHOI'O HaBaHTaXCHHA

r CTpina miaioMy 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;

Nig design value of the vertical load at the

top or bottom of a wall or column;

Nma design value of the vertical load at the
middle of the height of a wall or column;

Nra design value of the vertical resistance of
a masonry wall or column;
Nrdc design value of the vertical concentrated

load resistance of a wall;

Neqs design value of the vertical load
Neqr design value of the load out of a floor
Neaw design value of the load above the floor

Ner  load applied by a floor

Nedc design value of a concentrated vertical
load
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



26

Re MeXa TeKy4OCTi cTaii

S MPOMDKOK (iHTepBa) MONEPEYHOTO
apMyBaHHS

Ed MPOEKTHE 3HAYCHHS HAaBAaHTAXKCHHS Ha

apMOBAHUU €JIEMEHT KJIAJKH
t TOBIIIMHA CTIHH

tchy ~ MakcuMasibHA TIMOMHA BEPTHKAIBHO-
ro na3y abo noraubIeHHs 6€3 MiApaxyHKy
techh  MakcuMasibHA TIIMOMHA TOPH30HTAIB-

HOTO 200 HaXUJICHOTO Ma3y

ti TOBIIIMHA CTIHH I

tmin MiHIMaJIbHA TOBIIMHA CTIHA

tef e(eKTHBHA TOBIIMHA CTIHU

tr TOBILIMHA KPOMKH

tri TOBIIMHA pebpa, i

VEd  TpOEKTHE 3HAYEHHS MOTEPEYHOTO Ha-
BaHTaKCHHS

VRd  TpOEKTHE 3HAYCHHS OMOPY J0 3CYyBY

Wi PIBHOMIPHO PO3TOJIUICHE MPOEKTHE

HaBaHTAXCHHSA 1

Wed  mpoekTHe momnepevHe HaBaHTaKEHHS
Ha OJMHUITIO TUIOMTi

X rTMOWHA HEUTpaIbHOT OCi

z TIeye BaXKels

VA MPY>KHUM MOMEHT OTIOpY Iepepizy

BHUCOTH 200 JIOBXXKMHHU OJIOKY CTIHU
I'peuski nimepu

a KyT HaXWJIy HOMEPEYHOr0 apMyBaHHs
JI0 Oci monepeurnHu (OaJIKK)

at KOE(QILIEHT TEMJIOBOTO PO3IIUPEHHS
KaM’SHOT KIagKu

012  KOE(QIIEHTH MOMEHTY BUTHHY
S Koe(ilieHT 301TbIICHHS 715 KOHIIEHT-
pPOBaHMX Ha BaHTAKEHb

X KpaTHICTh 30UIbIIEHHS MILHOCTI Ha

3CyB apMOBaHUX CTiH

Re yield stress of steel

s spacing of shear reinforcement

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

t thickness of a wall

teny Maximum depth of a vertical chase or
recess without calculation

tenh 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

ti thickness of the rib, i

Veq design value of a shear load

Vra design value of the shear resistance

w; uniformly distributed design load, i

Weq design lateral load per unit area

X depth to the neutral axis

z leverarm;

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

ar  coefficient of thermal expansion of ma-
sonry

a12 bending moment coefficients

B enhancement factor for concentrated loads

x magnification factor for the shear re-

sistance of reinforced walls;
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0 KOE(III€HT, 1110 BUKOPUCTOBYETHCS
MIpYU BU3HAYECHHI HOPMaJIi30BaHOI CEPEAHBOT
BEJIMYUHH KOMIPECIHHOT MIIHOCTI OJIOKIB
KaM’sSHOT KJIaJIKU

&x  OcCTaTroudHa Aedopmarlis MoB3y40CTi
KaM’sTHOT KJIaJIKH

Eel npyxHa aedopmarris KaM’ THOT KITaJIKH
rpaHnyHa gedopmaris CTUCKY y

Emu

KaM’SHINA Kiaa

Esy negopmMariis Ipyu Mexi TeKy40CT1 ap-

MYBaHHS
o e(eKTUBHUHN JlaMeTp apMyr4oi cTal
O KIHLIEBHH KOe]illi€EHT MOB3y4OCT1

KaM’ STHOT KJIa K1

()] KOe(]IIiEHT 3MEHIIICHHS

Dy KOe(]IIiEHT 3MEHIIICHHS, 3BaXYyIOUN Ha

BILTUB MIITHOCTI HA BUTHH

Di Koe(]iIieHT 3MEHIIICHHS 3BEPXY Ur

3HU3Y CTIHH

D Koe]iIieHT 3MEHIIICHHS Ha CepenHi

BHUCOTH CTIHU

Ym dacTtkoBui kKoe(dillieHT yIsl MaTepiajiB
BKJIIOUAIOYM T€OMETPUYHY HEBU3HA-
YEHICTh I10JI0 TEOMETPIi Ta MOJIEITIO-
BaHHSA

n KOEQIIIEHT /JI1 BAKOPUCTAHHS TIPH

00YMCITIOBaHH] 11032 TUIOIIMHHOTO EKCIEHT-

PUCHUTETY HaBaHTAKEHHS Ha CTIHU

Ax rJIMOMHA KOMIIPECIHHOT 30HH B MOTIE-

peuHOMY Iepepi3i MpU BUKOPUCTAHHI MPSIMO-

KYTHOTO OJIOKY Hampy>KeHHs

Ae BEJIMYUHA XPYIKOCTI, Y MEXax SKOi

CKCHCHTPUCUTCTU 13-3a HOB3YIIOCTi MOKHa

IrHOpYyBaTH

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

sonry units;

ec final creep strain of masonry;

gel  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;

&5 reduction factor, taking the influence of
the flexural strength into account;

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

@ 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;

Jx  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 OpPTOTOHAJILHE CIIBBIAHOMICHHS MiIl-
HOCTI Ha BUTMH KaM’SIHOT KJIQJKU

¢ KpaTHICTh 301IbIIEHHS 00epTaIbHOT
KOPCTKOCTI 0OMEKEHHSI KOHCTPYKTHBHOTO

€JIEMEHTY, 110 PO3IJISAA€THCS

pd 00’eMHa Maca B CyXOMY CTaHi

Pn Koe(illieHT 3MEHIIICHHSI

Dt Koe(iIli€HT )KOPCTKOCTI

ad MIPOEKTHE KOMITPECiiiHEe HAPY>KEHHS

0 KYT HaXuiy JI0 BEpTUKaJIl KOHCTPYKIIii

Po3nin 2 OcHOBM NPOEKTYBaHHA
2.1. ToJsoBHi BUMOTH
2.1.1 3araabHui BizomocTi

(1)P TIpoexkTyBaHHS Kam’SHUX KOHCTPYKIIIH
Ma€ 3MIHCHIOBATUCh 3T1IHO 3arajbHUM IIpa-
Bmwiam, Hagaaum y EN 1990.
(2)P Oxpemi moJsioKeHHSI CTOCOBHO Kam’sTHUX
KOHCTPYKITIH, sIKI HEOOXITHO 3aCTOCOBYBATH,
BHKJIQ/ICH1 B I[bOMY PO3ILII.
(3) Ocnoui BuMoru Pozmury 2 EN 1990
BB@XKAIOTHCS 3aJIOBUIBHUMHU JJIsl  KaM’ sTHUX
KOHCTPYKIIH, SIKIIO CTOCYIOTHCS HACTYITHOTO:
- pO3paxyHOK I'PaHUYHOTO CTaHy Yy MO€JIHaHHI
3 METOJIOM YacTKOBOro (pakTopy, OMHCAHOTO
B EN 1990;
- oy Hagadl B EN 1991;
- KOMOIHOBaHI TIpaBWJIa BUKJIAJIEHI B

EN 1990;
- OPUHLMUIM Ta MpaBHJIa 3aCTOCYBaHHS BH-
xiageni B EN 1996-1-1.

2.1.2 HapniiihicTs

()P HapiitHicTh, 10 BHUMara€Tbcs s
KaM’SIHUX CTPYKTYp, OyJie TOCATHYTa IPU BH-
KOHaHHI PO3paxyHKiB 3rigHO 10 1poro EN
1996-1-1.

2.1.3 IlpoekTHHIi TepMiH NPUIATHOCTI Ta
JAOBIOBIYHICTH

(1) Ans BU3HAYEHHS IOBTOBIYHOCTI HEOOXIiM-
HO mocunarucs Ha Po3ain 4;

w« 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  IlpyHOMOM po3paxyHKy 3a rpaHuY-
HHM CTAHOM

(1)P I'pannuHi cTaHM MOXYTh CTOCYBaTHCh
TUIBKH KaM’ SHUX CHOpYJ ab0 TakuxX IHIIMX
MaTepialiB, 0 BUKOPHUCTOBYIOThCS ISl 4a-
CTMH KOHCTPYKLIi, JUid $KOi MarwTb OyTu
3po0JIeH] MMOCHIIaHHS Ha BiqnoBinHi YacTuHU
EN 1992, EN 1993, EN 1994, EN 1995 ta
EN 1999.

(2)P lns xam’HUX cIIOpYyA KPUTHUYHUN rpa-
HUYHHUM CTaH Ta rpaHUYHE 3HAUEHHS EKCILTY-
aTaliifHOI MPUAATHOCTI MalOTh PO3TIIsAAaTHCS
JUIS BCIX acMeKTiB KOHCTPYKIli, BKIOYaIOUH
IOIIOMDKHI KOMIIOHEHTH KaM’ SHOI KJIQIKH.

(3)P [Inst kaM’sHUX KOHCTPYKIIIHA yci BIAMNOBI-
JIH1 TIPOEKTHI PIllIeHHs, BKJIIOYalOuu BiAIMOBI-
JHI €Tanmd B TOCTIIOBHOCTI OyHIBHHUIITBA,
MaroTh OyTH PO3TIISIHYTI.

2.3

OcHoBHi nepeminHi
2.3.1 BiiuBu

(1)P BriuBu marotTh OyTH OTpUMaHi 3 BiaIo-
BimHuX po3ainie EN 1991.

2.3.2. Po3paxyHKoOBi 3HAaYeHHS BILINBIB

(1)P YacTtkoBi koe(ilieHTH BIUTMBIB HEOOXi-
nHO O6patu 3 EN 1990.

(2) YacTkoBi KOoediIi€EHTH MOB3Y4OCTI Ta yca-
JIKM €JIEMEHTIB 3 OCTOHY B KaM’ SIHUX KOHCT-
PYKIIAX MawTh OyTH OTpHMaHi 3

EN 1992-1-1.

(3) Jns rpaHWUYHOTO 3HAYCHHS EKCIUTyaTa-
1iHOI mpuAaTHoCcTi aedopmartii, 10 HakIa-
JAK0ThCs, HEOOXITHO MPEJICTABIATH K pO3pa-
XYHKOBI (cepe/iHi) 3HaueHHSI.

2.3.3 BuacTuBocTi MaTepiaaiB Ta BUpoOiB

(1) BnactuBocti martepiaiiiB Ta KOHCTPYKTHB-
HUX BUPOOIB Ta T€OMETPHUYHI JaHHI, 10 Ma-
I0Tb BUKOPHUCTOBYBATHUCH [UISI PO3PaxyHKIB,
MaroTh OyTH TaKMMH, 1[0 BU3HAYEHI y BimO-
Bigaux EN, hEN a6o ETA, kpiM BHUMAaJKiB,
KOJIM iHIIe 3a3HadeHo B 1ipoMy 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.
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2.4  IlepeBipka MeTOIOM YacCTKOBOIO
(paxkrTopy

2.4.1 Po3paxyHKOBi 3HAYeHHSI BJIACTHBO-
cTel Marepiajis

(1)P PospaxyHkoBe 3HAY€HHS BJIACTUBOCTEU
MaTepiay OJep>KyeMO IUICHHSIM HOTo Biac-
HOTO 3HAYEHHS Ha BIANMOBIAHUN YaCTKOBHUU
KoeilieHT MaTepiatiB, ym.

2.4.2 Komo0inaunia BIInBiB

(1)P KomOiHariis BIJIMBIB Ma€ BiANOBIAaTH
3arajbHUM IpaBWJIaM, BUKJIAJIEHUM B

EN 1990.

[MPUMITKA 1 VY xunux Ta odicHUX OyIiBISIX
3BHYAHO MOJKJIMBE CIPOIIEHHS KOMOIHAIlii Ha-
BaHTa)keHb, BukiageHnx B EN 1990

MMPUMITKA 2 V¥ 3BuuaiiHOMY XUTIII Ta 0icHIX
KOHCTPYKIIiSIX HaBaHTa)KEHHS, 10 HAKIIaJlal0ThCs,
sk ToBoputh EN 1991-1 Buryck, MOXYTh TiTyma-
YATUCh SK SIKAHACh BH3HAYCHUN TepeMiHHUN
BIUIMB (a caMme, PIBHOMIpHE HaBaHTa)XKEHHS Ha BCI
MIPOJTLOTH, a00 HYJIHOBE , JIE TOPEUHO), IS SIKOTO
koedimieHTH TOCNIa0NIeHAsT HagaroThcsd B EN
1991-1 Bunyck.

2.4.3 KpaiiHi rpaHu4Hi cTaHu

(1)P BiamoBimHUMH 3HaYEHHSAMH YaCTKOBOTO
KoedilieHTy MaTepiaiiB ym TOBHHHI KOPHC-
TYBATHUCS ISl KpaHBOTO TPAHUYHOTO CTaHy y
3BHYAIHHUX Ta BUMAIKOBUX CHUTYaIIIsX.
AHaJTI3yl0oud KOHCTPYKIIFO Ha BHUIAIKOBI1
BIUIMBHM, HEOOXiZIHO BpaxoBYBaTH BIpOTij-
HICTh HasIBHOCTI BUIAIKOBOTO BILJIMBY.

ITPUMITKA YucenbHl 3Ha4YEHHs, 110 HO3HAYEHI
CHUMBOJIOM YM JUIS KOPUCTYBAaHHS B KpaiHi, MOX-
Ha 3HaiiTi B Hamionanenomy lomaTtky. Pexomen-
JIOBaHI 3HA4YeHHA, TOJaHI AK KIIACH, IO MOXYTh
BiTHOCUTHCH 10 BUPOOHUYOTO KOHTPOIIO (INBHUCH
takox JlomaTtok A) 3rigHO HAIiOHAJBEHOTO BHOO-
Py, IpUBEIIEH] B TAONHIII 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, ym.

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 ym 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 ywm 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 ™

Kinac
1 2 3 4 5
Kawminna knajka, 3po0iicHa 3:
A BnokiB kateropii I, pospaxyHnkoBuii OyaiBenbHuit posunn” | 1,5 | 1,7 | 2,0 2,2 2,5
BiokiB kareropii I, 3ananuii 6yisensuuii po3unn®
B
bnokis kareropii II, Oyab-sKkuit OyaiBeapHMMA pOS‘II/IHa’b’e 1,7 120 | 2,2 2,5 2,7
C
20 (22| 25 2,7 3,0
D AnKep 3 apMOBaHOI cTaji 1,7 120 | 22 2,5 2,7
E Apmyroda cTajb Ta IONepeHbO HAPY)Kyrda CTalb 1,15
F JlonaTkoBi KOMIOHEeHTH 1,7 ‘ 2,0 ‘ 2,2 ‘ 2,5 ‘ 2,7
a Bumoru 10 BianoBigaux OyaiBenbHuX po3uuHiB gani B EN 998-2 ta EN 1996-2.
b Bumorn no npuitaatux oyniBensHux po3unHiB AaHi B EN 998-2 Ta EN 1996-2.
c 3asiBlieHI 3HAYEHHS € CEPEAHIMU BETMINHAMH.
d BBakaeTncs, 110 TiIpoi3osilist Mae OyTH MOKpUTA OY/IiBEIEHUM PO3UYHUHOM.
e SAxio koedimieHT BapiaTUBHOCTI 1151 0J10KiB Kateropii I He neperurye 25 %
Material ™
Class
| 2 3 4 5
Masonry made with:
A Units of Category I. designed mortar® 15 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 15t02,5

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.

o

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

e When the coefficient of variation for Category Il units is not greater than 25 %.
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2.4.4 T'pannyHuii

NPUAATHOCTI
(1) Sxmo cmpomieHi mpaBuia, TPUBEACHI Y Bia-
MOBITHUX CTATTAX, CTOCYIOTHCS TPAaHUYHOTO CTa-
HYy eKCIUTyaTaliifHOi mpuaaTHOCTI, Oimbll neTa-
JBHI MiIPaxyHKHd 3 BHUKOPUCTAHHSIM KOMOIHAIii
BIUIMBIB He € 000B’SI3KOBUMH. SKIIo HEOOXITHO,
YaCTKOBUH KOEQIIiEHT MarepialliB TPaHUYHOTO
CTaHy eKCIUTyaTalifHOI MPUIATHOCTI € YMm.

CTaH  eKCIUIyaTauniiiHoi

[MPUMITKA 3naueHHs, BUpaK€HE CUMBOJIOM Ym JJIS
KOPUCTYBaHHS B KpaiHi, MOXXHa 3HaiiTH B cBoeMy Ha-
uionansHoMy Jlogatky. PekoMeHmoBaHe 3HAUYCHHS Ym
BJIACTUBOCTEH MaTepiaiiB JyUisi TPaHUYHOTO CTaHy
eKCIuTyaTaiiinoi npuaatHocti € 1.0.

2.5
HSIMU
(1) KoHCTpyKTHBHI BIIaCTUBOCTI KaM ’STHOT KJIaKU
MOXYTh BU3HAYATHUCS ICTTUTAMU.

IlinTpumka po3paxyHKy BUIIPOOYBaH-

MMPUMITKA Jonarox D (indopmariitaunit) EN 1990
Jla€ peKOMEHJAIl JuIs pPO3paxyHKiB, MiATPUMAHHX
ICTIUTaMH.

Po3nin 3 Marepiaan

3.1  bJoku kam’HOI KJIAJAKHU

3.11 Tumnm Ta  yrpynyBaHHs
KaM’sIHOI KJIaJIKH

0JI0KiB

()P EnemenTtn kKaMm’sHOi KJIaJIKH MalTh Y3ro-
JOKYBATHCh 3 Oy/Ib-SKUM 3 HACTYITHUX THITIB:

- mymHsaH1 0oku 3rimHo EN 771-1.

- OJIOKM 3 CHWJIIKATHOI'O KaybLiro 3rimHo EN 771-2,

- arperatHi OeToHH1 OJOKHM (ITUTBHI Ta JIETKI Ha-
noBHoBayi) 3rimHo EN 771-3.

- aepoBaHi (BUCYIIIEHI Ha TMOBITPi) aBTOKJIABHUM
cnoco6oM OetoHH1 Oioku 3rigao EN 771-4,

- BUTOTOBJIEHI 3 KaMeHo Oyioku 3rigao EN 771-5.
- MPUPOJHI KaMeH1 MEBHOTO pO3Mipy 3TiTHO
EN 771-6.

(2) bnoku kaM’sTHOT KJIaJIKU MOXKYTh BiTHOCUTHCH

no Kareropii I abo Kareropii I1.

[NPUMITKA Bwusnauenns 6mokiB Kareropii I ta II HaBe-
neni B EN 771-1 no 6.

(3) broku KaM’siHOT KJIaIKd MalTh OYyTH
00’eanani B rpynu 1,2,3,4 B HUIAX BUKOPUCTAHHS
PIBHSIHb Ta IHIIMX YUCEIbHUX 3HA4Y€Hb, MpUBE/Ie-
HUX y 3.6.1.2.(2), (3), (4), (5) ta (6), a Takox
3.6.1.3 Ta AKIIO MPHUCYTHI MOCHJIAHHS HA TPYNH B
HIIUX CTATSAX.

[MPUMITKA 3BuuaiiHo BUPOOHHK 3allpOBaKYE TPY-
MyBaHHS 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, IS ywm.

NOTE The value to be ascribed to the symbol ym 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 | or Category

.
NOTE The definitions of Category | and Il units are given
in EN 771-1to 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 OETOHHI,
BHUPOOJICHI 3 KAMEHIO Ta MPUPOJHOTO KAMEHIO
OJIOKH MEBHOTO PO3MIpy BimHOCATH A0 ['pymu 1.
['eomeTpuuHi BUMOTH ISl TPYIyBaHHs OJOKIB 3
TJIMHU, CHITIKATHOTO KaJbI[IIO Ta arperaTHoro

OeroHy nmpuBeeHi B Tabmuili 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 — 'eoMeTpHYHi BUMOIH J1J1sl TPYNYBaHHSA 0J10KIB KaM’siHOI KJIaJKH

Martepianu Ta Mexi i1 OJIOKIB KaM sTHOT KJIaJIKU

I'pyna 1 I'pyna 2 ‘ I'pymna 3 I'pyna 4
(Bcima- | Bioku BeprukanbHi oTBOpH ['opuszonTaNBHI
Tepianm) OTBOPH
O06csr yeix <25 TJIMHA > 25: <55 >25:<70 >25:<70
otBopiB (% Bix CHJTIKAT > 25; <55 He Buxopucro- | He Bukopuc-
3arajabHOro 00- KaJTBITII0 BYETBHCS TOBYETBCS
CATY) oeroH ** | >25:<60 > 25; <70 > 25; <50
O6csr moboro | <125 TJIMHA Koxauii 3 maoxu- | Koxanii 3 Koxuutii 3
oTtBOpY (% Bif HU OTBOPIB < 2 MHOXUHU MHOXHWHU
3arajibHOTO 00- 32KHMHHX OTBOPIB | OTBOPIB < 2 oTBOpiB < 30
cATy) o 12,5 3aKUMHHX
oTBOpIB 10 12,5
CHJTIKAT Koxnnii 3 MHOXM- | He Bukopucro- | He Bukopuc-
KaJIbI 10 HU 0TBOPIB < 15 BYETBCS TOBYETBCS
3aKHMHHUX OTBOPIB
1o 30
o6eron ** | Koxxuuit 3 MHOXU- | KoxxHuii 3 Koxumuii 3
HU oTBOPIB < 30 MHOXHWHU MHOXXUHU
32KMUMHHUX OTBOPIB | 0TBOpiB < 30 0oTBOpIB < 25
o 30 3KUMHHUX
oTBOpiB 110 30
3anexmapoBani | Hemae nepemMu- | 000JOH- | me- | 000JIOH- | Te- 0007J10-
BEJIMYMHU TOB- | BUMOT yKa Ka pe- |ka pe- HKa
IHU pedep MHU- MUY-
(mepeMu4oK) Ta yKa Ka
000JI0HOK (MM) IJIMHA >5 >8 >3 |>6 >5 > 6
CHJTIKAT He Bukopucro- | He Bukopuc-
KaJIbI[II0 BYETHCS TOBY€ETBCS
oeron ** | >15 >18 > |>15 >20 [>20
15
3aneknapoBani | Hemae TJIMHA >16 >12 >12
BEJINYUHU CY- BUMOT CUJTIKAT >20 He Bukopucro- | He Bukopuc-
MapHO{ TOBIIIH- KaJIbI[IF0 BYETBHCS TOBY€TBCS
Hu* pebep (me- oeron ** | >18 >15 >45

PEMUYOK) Ta
06010HO0K (%
BIJI 3araJIbHOT
ITUPUHN)

* - cymMapHa TOBIIMHA — TOBLIMHA MEPEMHUUOK 1 000JIOHOK, BUMIpsIHA TOPU3OHTAIBHO Y BIIIOBIA-
HOMY HamnpsiMKy. KoHTposb 3a kBaniikanifHuM BUPOOYBAaHHSM, SIKE€ IOBTOPIOETHCS TUTBKU Y BH-
Na/IKy NPUHIMIIOBUX 3MiH Y POEKTHUX PO3Mipax OJIOKY.
** - y BUNaJKy KOHIYHUX OTBOPIB 200 YapyHKOBHMX OTBOPIB BUKOPHCTOBYETHCS CEPEHE 3HAUCHHS
TOBIMHH NEPEMUYOK 1 000TOHOK.
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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- =5 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 Buaacrusocrti 0/10KIB KaM’IHOI KJIaAKH
— MIHICTh IPHM CTUCKAHHI

(1)P KowmmpeciiiHa MiHICTh OJIOKIB KaM’SHOT
KJIQJIKU [0 TIPH MPOEKTyBaHHI Mae OyTH HOpMai-
30BaHa JI0 CEpPEeIHBOTO 3HAYEHHS KOMIPECIHHOT
MmirHocTi, fp.
MMPUMITKA V¥ uukii cranpaprie EN 771 nopmanizo-
BaHa JI0 CEPEIHBOr0 3HAYCHHSI KOMIIpECiiHa MIIHICTh
€ HaCTyITHa:
- 3ajJeKJapoBaHa BUPOOHHKOM, abo
- OTpUMaHa IepeBeACHHIM KOMITPECiHOT Mill-
HocTi, BuKopucroBytoun EN 771-1, HonaTtok
A (KonBeprariist komnpeciiftHoi MilHOCTI 6110~
KiB KaM’sIHOT KJIaJKH y HOpMali30BaHy cepe-
JIHIO BETMYMHY KOMIIPECIHHOT MIITHOCT1)
(2) Sxmo BUpPOOHHK JEKJIapye HOpMalli30BaHY
JI0 CepeHbOr0 3HAUYEHHS KOMIIPECIMHY MIIHICTh
OJIOKIB KaMm’SHOI KJIaJKH SIK XapaKTepUCTHUHY
MIIHICTh, 3HAYCHHS Mae OyTH KOHBEPTOBaHE 0
CepeHbOr0 €KBIBAJICHTY 3 BUKOPUCTaHHSIM (hak-
TOPY, OCHOBAHOTO Ha KOeQillieHT1 BapiaTUBHOCTI
OJIOKIB.

3.2 ByaiBeqbHUil po34uH
3.2.1 Tunu 6yniBeJbHOT0 PO3YHHY

(1) B 3anexxHOCTI Bil KOHCHCTEHIIIT - OyAiBeIbHI
PO3YHMHHM JUIS KaM STHOT KJIaIKK PO3PI3HIIOTHCS K
PO3YHMHHM JUIS 3arajbHOTO NMPH3HAYCHHS, PO3YUHU
[0 HAHOCATHCS TOHKHAM IIApOM Ta JIETKI pO3YH-
HH.

(2) 3amexxHo Bim METOAY BHU3HAYCHHS CKJIANy -
OyIiBeJIbHI PO3YMHM I KaM STHOT KJIaIKH TOi-
JIIFOTHCS HA TIPOCKTHI Ta PEKOMEHI0BaH1).

(3) ByniBenbH1 po34nHU ISl KaMm’ STHOT KJIaJKA B
3QJIEKHOCTI BiJT METOJY BHPOOHHUIITBA MOXYTh
Oyt (aOpUYHOTO BHUTOTOBJICHHS (TOMEPEIHHO
030BaHI ab0 mornepeaHbo 3Mmiimiani), HamiBdao-
pUKaTaMH, BUTOTOBJICHUMH (HaOPUYHHUM METO-
oM a0o Ha OyAiBeIbHOMY MaHaHUUKY .

(4)P byaiBenbHi pO34MHU IS KaMm’ SHOI KJIaJKH
(haOprYHOrO0 BUTOTOBJICHHS Ta HamiBhaOpHKaTh
Matoth BinnmoBigatu EN 998-2. BbynienbHi po3s-
YUHM A7 KaM SHO1 KJIaJKH BUTOTOBJICHI Ha Oyi-
BEITFHOMY MalJaHYUKy MarTh Bignosimatu EN
1996-2. INonepenupo 3mimani OyAiBeIbHI PO3UH-
HU JUIA KaM’sTHOT KJIaJIKY 3 BallHa Ta MICKY MaloTh
BignoBigatu EN 998-2 ta MaioTh BHKOPUCTOBY-
Batuch 3rimHo EN 998-2.

3.2.2. Cneundikauis (TY) OyaiBesabHoro pos-

YHHY
(1)ByniBenpHi po34yrHU HEOOXITHO KiIacu(piKyBa-
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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. fp.

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 32 KOMIPECIHHOIO MIIHICTIO, III0 BUPAXKAETHCS
JiTeporo M 3 HACTYITHOIO KOMIIPECIHOIO MiIHIC-
Tio B H/MM?%, manpuxnan, MS. PexkomenpoBani
OyaiBeNbHI PO3YMHHU YIS KaM’ SHOT KJIAIKH, 1013~
TKOBO 710 M uuciio OyayTh XapakTepu3yBaTHCS 3a
iX peuenTypHUMHU CKIaJAOBUMHM, Hamp., 1: 1: 5
[IEMEHT: BaIlHO: MICOK 32 00’ €MOM.

[NPUMITKA Hamionansuuit JJogaTox kpaiHu Moxe
MPHUITUCYBATH NPUIHITHI €KBIBaJeHTHI CyMIllli, OIMH-
CaHli 3a MPOIOPIIEI0 CKJIAIOBUX JIJIi BCTAHOBJICHUX
3HayeHb M. Taki NpuAHATHI €KBiBaJeHTHI cymimn
MaroTh NpUBOAUTHCH B HamionansHOMY JlonaTky.

(2) ByniBenbH1 pO34YMHU ISl KaMm’ STHOT KJIaJKU
3arajgbHOr0 MpPU3HAYEHHS MOXYTh OyTH MPOEKT-
HUMH po3urHamu 3riqHo 3 EN 998-2. abo pexo-
MEHJIOBaHUMH OYIIBEJIbHUMHM pO3YMHAMHU IS
KaMm’stHO1 Kimaky 3rimHo EN 998-2.

(3) ByniBenbH1 po3YMHU, IO HAHOCSATHCS TOHKUM
1apoMm, Ta JIETKI PO3UYMHU MaroTh OyTH IPOEKT-
HUMH PO3YMHAMH, IO BiAMOBIIAIOTH

EN 998-2.

3.2.3 BuacTuBOCTi OyIiBeIbHOI0 PO34MHY
3.2.3.1 Komnpeciiina wminHictp 0OyaiBeJbHOT0
PO34YMHY ISl KaM’SIHOI KJIAJKH

()P KommpeciitHa MiHICTh OyAiBEIBLHOTO PO3-
YMHY U1 KaM’ STHOT Kiaaku, fm, Mae BU3HAYATHCH
y BignoBigHocTi 1o EN 1051-11.

(2) ByniBenbH1 pO34YMHHU ISl KaMm’ SHOI KJIaJKH
JUTsl BAKOPUCTAHHS B apPMOBAHUX KaM STHUX KJaj-
Kax (y BIIMIHHICTh BiJl apMOBAHOiI KJIAJIKU TOPH-
30HTAJILHUX IIIBIB OCHOBH) HE IIOBUHHI MaTu
KOMIIpeciitHy MinHicTs, fm, HIDKYe 3a 4 H/MM?, a
JUIsl BAKOPUCTaHHS B TOPU30HTAIBHHUX IIBaX ap-
MOBAHOT KaM’sIHOT KJIaJIKH, He Hibk4e 3a 2 H/Mm2.

3.2.3.2 Aaresis Mi’K CTIHOBUMHM KaMEHAMH
(0s10kamm) Ta OyAiBeIbHUM PO3YMHOM

(1)P Anresis Mix CTIHOBUMH KaMeHAMHU Ta Oyi-
BEIFHUM PO3YMHOM Ma€ OyTH aJeKBATHOIO HaMi-
YEeHOMY BUKOPHUCTAHHIO.

[TPUMITKA 1 ApexBaTtHa anresis 3ajIeXUTh Bill TH-
nmy OyIiBELHOTO PO3YHMHY, IO BUKOPUCTOBYETHCS, Ta
CTIHOBUX KaMeHIB, Ha SIKi 1[e PO3YUH HAHOCUTHCS.

[MPUMITKA 2 EN 1052-3 crocyeThcsi BU3HA4YEHHS
MMOYATKOBOI MIIHOCTI Ha 3CYB KaMiHHOI KJIaJK{d Ta
prEN 1052-5, 1o 3HaX0UThCS B MPOIIEC] IMiITOTOBKH,
1 CTOCYeThCSl BU3HAUEHHS MIITHOCTI 3B’f3KY, IO Ipa-
LIO€ HA BUTHUH.

36

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 BberoHHe HAIOBHEHHS
3.3.1 3araasHui BizomocTi

(1)P beron, 10 BUKOPUCTOBYETHCS SIK HAIlIOBHIO-
Bau, mae Bignosigatu EN 206.

(2) beronHe HaNOBHEHHSI BU3HAYAETHCSI XapaKTe-
PHOIO KOMIIPECIHHOIO MilHICTIO, fek, (Ki1ac mimHO-
CTi IIEMEHTY), SIKHH BITHOCHTBCS JIO MIITHOCTI ITH-
THAP/KYO 3a 28 MHIB, 3T1IHO EN 206.

3.3.2 Cneundikanisi (TY) 6eTOHHOr0o HANOB-
HEHHS

(1) Sx Bu3nayeno y EN 206-1, knmac mirtHOCTI O€-
TOHHOTO HANOBHEHHS HE Mae OyTH MeEHIIe
C12/15.

(2) beron moxe OyTu MPOEKTHUM ab0 PEKOMEH-
JIOBaHUM Ta Ma€ MICTUTH CTUILKHA BOIH, 100 3a-
0e3IMeynTH 3a3HaUYCHy MIIHICTh Ta HAJaTH aJeK-
BaTHY MPUAATHICTb.

(3)P Ilpumatnicte 10 OCTOHYBaHHS Mae OyTH
Takoro, MO0 3abe3reuyBaTH TOBHE 3alIOBHEHHS
MYCTOT, KOJU OETOH YKJIAJa€ThCs Y BIAMOBITHOC-
Ti 1o EN 1996-2.

(4) Knac nmpocaku 6etony Bix S3 g0 S5 abo kimac
pyxomocrti Bin F4 no F6 y Bimmosimnocti 10 EN
206-1 Oyne 3amOBUTBHUM IS OUTHIIOCTI BHMA-
KiB. B oTBOpax, je HaliMeHIIUI PO3MIp € MEHIII,
HDK 85 MM, Kiacu mpocanku S5 abo S6 maroTh
BUKOPUCTOBYBAaTHCh. TaM, ae OyAyThb BUKOpHC-
TOBYBaTUCh OUIBIN MpOcaaHl O0€TOHHU, TOTPIOHO
poOOHUTH BUMIpH, 100 3HU3UTH KIHIIEBY YyCaJKy
OcToHY.

(5) MakcumanbpHu# 3araabHUN Po3Mip OETOHHOTO
HANOBHEHHS HE MOBUHEH MepeBHIlyBaTu 20 MM.
Konu G6eronHe HarmoBHEHHS BUKOPUCTOBYETHCS B
O0TBOpax, po3mip sikux MeHme 100 MM, abo Kosu
MOKPUTTA B apMyBaHHI MeHIIE 25 MM, MakCHUMa-
JBHUN PO3MIp YAaCTOK HE Mae mepeBuiryBata 10
MM.

3.3.3 Oco0auBOCTI 06TOHHOI'0 HAIIOBHEHHSA

(1)P XapakrepuctuyHa KOMIIpeciiiHa MIlIHICTb Ta
MII[HICTh Ha 3CyB OETOHHOTO HANOBHEHHS Mae
BHM3HAYATUCH ICIIUTAMU Ha 3pa3kax OETOHIB.
[MPUMITKA Pe3ynsTaTéi MOXXHa OTPUMYBATH 3 iCITH-
TiB, IO MPOBOMAATHCS Ul TIPOEKTY, a00 B3ATI 3 0a3u
JTaHUX.

(2) Skmro maHi icMUTIB HEAOCTYIIHI, XapaKTepHuC-
THYHA KOMIIPECiifHa MIIHICT, fek Ta Xxapakrepuc-
THYHA MIIHICTh Ha 3CYB, fcvk OeTOHHOTO HamoB-
HEHHsI MOke OyTu B3sTa 3 Tabnuui 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, fc. (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
C12/15

(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. fu, and the
characteristic shear strength. fox. of concrete
infill may be taken from table 3.2.



Tabumuns 3.2 — XapakTepucTu4Ha MillHICTh 0€TOHHOI0O HAIIOBHEHHA

Knac mimtHOCTI 6eTOHY C12/15 C16/20 C20/25 C25/30 abo
MIIHIIIC

foc (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 Cl 6/20 C20/25 | C25/30. or stronger
foc (N/mrr?) 12 16 20 25
foe (N/mrr?) 0,27 0.33 0,39 0,45

3.4 ApmaTypHa cTajb
3.4.1 3araJuabHi Binomocri

(1)P ApmoBana ByrieneBa CTallb CHEIU-
¢ikyerbest 3a prEN 10080, HepxkaBiroua
CTalh Ta MPYTH 3 CIEMIaJbHUM TMOKPHUT-
TSM BU3HAYAIOTHCS OKPEMO.

(2)P Bumoru 510 BIacTMBOCTEH apMyBaH-
HS € TaKUM JI0 MaTepiajiB, sIKi pO3MIIIEH-
Hi y 3aTBepUTI Kam’ siHIN Kiaami abo Ha-
nmoBHEHHI OeroHy. HeoOxigHO yHUKaTH
poOiT, 1m0 MPOBOAATHCS Ha OyaMaiigaH-
YUKy a00 TiJ Yac BUTOTOBJIEHHS, [0 MO-
KYTh BIUITMHYTH Ha BJIACTMBOCTI Marepia-
ay.

I[TPUMITKA: prEN 10080 mocmraetbes Ha
MEXKY TEKy4OCTi Re, sIKa BKIIFOYA€ XapaKTepu-
CTHKY, MiHIMallbHE Ta MaKCHMaJlbHE 3HAUYCH-
Hs, 0a30BaHE Ha JOBIOCTPOKOBIH SKOCTI TPO-
nykty. HaBmaku, fy € XapakTepuCTHYHONO
MEXKEI0 TeKy4JOCTi, 0a30BaHOI0 TUTBKHA HA TO-
My, II0 apMyBaHHS € HEOOXiTHWM IJIsi KOHC-
Tpykuii. He icHye mpsSMux B3a€MO3B’S3KiB
Mmik fyc Ta xapakrepuctuuHuM Re OmHaK Me-
TOJM OIIIHKK Ta Bepuikarlii rpaHUIll TeKydo-
cti, mo marotees B prEN 10080, 3abe3neqy-
I0Th JIOCTaTHii KOHTPOJIb sl OTpUMaHHS fy,
(3) Apmyroua cranbp Moxe OyTu ByTJele-
BOI0O a00 ayCTEHITHOI HEpXKaBiIOuOIo
CTaJUTI0. ApMyroua cTajib MOXe OyTH Tla-
JIKOI0 200 peOpUcTOIO (3 BUCOKOIO 3/IaTHI-
CTIO /10 34eruieHHs) abo MPUAATHOIO 0
3BapIOBAHHS.

(4) HeranbHy iH(pOpMAaLitO PO BIACTUBO-
CTi cTami JUis apMyBaHHS MOKHa 3HAWTH
B EN1992-1-1.

3.4.2 BuacTMBOCTi CTPUKHIB 1J 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 Re, which in-
cludes the characteristic, minimum and maximum values
based on the long-term quality of production In contrast
fyi is the characteristic yield stress based on only that re-
inforcement required for the structure. There is no direct
relationship between fy and the characteristic Re. How-
ever the methods of evaluation and verification of yield
strength given in prEN 10080 provide a sufficient check
for obtaining fyk.

(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 XapakTepucTuyHa MiI[HICTh apMOBa-
HUX CTaJIbHUX TMajb, fy Mae BiAMoBigaTh
nonatky C EN1992-1-1.

(2) KoediuieHT TEmIOBOrO PO3MIUPEHHS
MO3KHA BBaaTH piBEMM 12 x 109K,
[TPUMITKA Pi3HHLIEI0O MDK UM 3HA4YEHHAM
Ta 3HAYIHHAM OTOUYIOUOi Kam SHOI KIIaIKH
ab0 OeTOHY 3BMUAHO MOYKHA HEXTYBAaTH.

3.4.3 BaacTuBocTi roroBoi, 3B’si3aHOi
i3 0CHOBO10, apMaTypu

(1)P T'oroBa, 3B’s13aHa 13 OCHOBOIO apMa-
Typa Mae Binmosinatiu EN 845-3.

3.5 Craap nasi mnonepeiHboOro Ha-
MpYy>KeHHA

()P Cranp ans momnepenHbOTO Harpy-
s)keudst Mae Bigmosimatu EN 10138 abo
BiAnoBiAHOMY €Bpomneiicbkomy TexHid-
HOMY Y XBaJICHHIO.

(2) BrmactuBocTi cTaii ajsl OMEPEHHOTO
HampyXeHHs] MaloTh OyTu oTpumani 3 EN
1992-1-1.

3.6 MexauniuHi BJACTHBOCTI
KaM’SIHOI KJIaAKH
3.6.1 XapakTrepucTHYHA MillHiCTh

KJIAJKH MPH CTUCKAHHI
3.6.1.1 3araasHi BizomocTi

(1) XapakTepucTH4Ha KOMITpECIiiHA Mill-
HICTh KaM’sHOI Kiajaku, fx moBuHHa OyTH
BH3HAUY€HA 3 PE3y/IbTATIB ICIIUTIB Ha 3pa3-
Kax Kam’siHOT KJIaJIKu.

[MPUMITKA Pe3yneTaTi iciuTiB OTpUMaHi 3
pe3ynbTaTIB ICIUTIB, MO MPOBOIWINACH IS
MPOEKTY, a00 AOCTYIHI 3 6a3u TaHUX.

3.6.1.2 XapakTepucTHYHA KOMIpeciiiHa
MILHICTh KJQAKM Ha BiAMiHY Bijg
HAIJIACTOBAHOI HA OCHOBY

(1) XapakTepucTU4YHY KOMIIpECiiiHy Mill-
HICTb KJIaJIKU Tpeba BU3HAUATH 3:

(1) pe3ynbratiB icnuTiB 3rigHo EN 1052-
1, SIKi MOTJIM IPOBOJUTHUCH JJIS TIPOEKTY
a00 JIOCTYIIHI 3 ICTIUTIB, 1110 TPOBOAUIHNCH
paHilie, Hamp., 3 0a3u JaHUX; pe3yabTaTH
iCIUTIB MatoTh OyTH BioOpakeHi B Ta0-
muii abo uepes piBHsAHHA (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 10° 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).



fu= K f2fo/
ac:

fi XapakTepUCTUYHA KOMIIpeciiHa Mil-
HicTh Knaaxu B H/mm?

K MOCTIlHA 5Ka, JIe MOTPIOHO, 3MIHIOETHCS
BignoBiaHO 10 3.6.1.2(3) Ta abo 3.6.1.2(6)

a,f  TOCTiiHI

fo HOpPMAJII30BaHE CEpe/IHE 3HAYCHHS KOM-
MpeciiiHoi MIHOCTI €NeMEeHTIB B Ha-
NpAMKY il npuknageHoi cumm, B H/vm?,

fm KOMIIpeCiiHa MIIHICTh KaM’ SHOi Kiaj-

ki, B H/mm?.

OOMexeHHs1 Ha KOpUCTyBaHHs piBHSHHAM (3.1)
HEOoOXIIHO HaJaBaTH B 3HaUeHHsX fb, fm, Koedi-
LIEHTY BapiaTMBHOCTI pe3yJbTaTIB ICIUTIB Ta
I'pyn enemeHTiB.

abo

(1) Bix (2) mo (3), HuxKUe.

[NPUMITKA: Pimenns 3 npuBoay, SKUM 3 METO[IB
(i) Ta (ii) kopucTyBaTHCS B KpaiHi, MOXXHA 3HANTH B
Hamionansaomy omatky. SIKimo kopucTyroThes (1),
HEOOXITHO KOPUCTYBATHCS TalyJIhLOBaHUMHU 3Ha-
YeHHSIMH a00 MOCTIHHWMH BEIHMYMHAMH B PIBHSHHI
(3.1) Ta 0OMEKEHHSAX, TOJIOBHUM YHHOM ITOCHIIAIO-
YUCh Ha JaHi rpymyBaHHs 3 Tabmmmi 3.1,9k1 MaroTh
HanmaBatuch y Hamionansaomy JlomaTky.

(2) B3aeMO3B’S30K MDK XapaKTEPUCTHIHOIO
KOMIIPECIHHOIO MII[HICTBIO KaM’sIHOT KiaaakH, fi,
HOPMAaJII30BAaHUM CEpPEIHIM 3HAYEHHSM KOMII-
peciiinoi MiHOCTI  egeMenTiB, fb, MirHICTIO
KaM’SIHOT KJTaJKu, fm MOXHA oTprMatu 3 :

- piBHsAHHA (3.2) A7 KaM’ SHOT KJIaJKH, 3apo0-
neHoi 3 OyaiBeNbHOTO PO3YHMHY 3arajibHOrO
MPU3HAYECHHS Ta JIETKOTO OYy/iBEIBHOTO PO3YH-
HY;

- piBHsaHHA (3.3) A4 KaMm’ SHOT KJIaJKH, 3apo0-
JIEHO1 3 TOHKOIIAPOBOIO OYy/iBEIHHOTO PO3YU-
HY, 3 TOBIIMHOIO Bif 0,5 MM 70 3 MM Ha ropu-
30HTAJBHUX IIBaX, Ta €EMEHTIB 3 TIUHHU [ py-
mu 1 Ta 4, CHITIKATHOTO KalbIIil0, arperaTHUX
OJIOKIB Ta aepOBAaHUX aBTOKIJIABHUX €TIEMEHTIB 3
OeTony;

- piBHsHHA (3.4) 1A €IEMEHTIB KaM sTHOT Kiia-
JIKU 3ap00JIeHOT 3 TOHKOIIAPOBOTO OYy/iBEIbHO-
ro po34MHY, 3 TOBIIHHOIO Big 0,5 MM 10 3 MM
Ha TOPU30HTANBHHX IBAX, TA €JIEMEHTIB 3 TJIH-
Hu ['pynu 2 1a 3.

[MPUMITKA EN 998-2 He nimiTye TOBIIMHY LIBIB,
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(3.1)
Where

fc 1s 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)

a, B are constants

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

fm 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 fy, fm, the coefficient of var-
iation of the test results, and the Grouping of
the units.

or

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

NOTE The decision on which of methods (i) and
(i) 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. f, 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 TOHKHMM IIApOM PO3YMHY; OOMEKEHHS
TOBIIMHYU TOPU3OHTAILHUX MIBIB Big 0,5 MM 110 3 MM
HalliJieHe Ha Te, 00 TOHKUH OyIiBeNbHUH PO3UMH
MaB TOJIIIIEH] BJIACTUBOCTI JUIsl TOTO, 100 PiBHSIH-
Hs (3.3) ta (3.4) BUKOHYBanuCh. MIIHICTh KaM’sTHOT
knaakd, fm He 00OB’SI3KOBO BHKOPHCTOBYETHCS B
piBHsHHsX (3.3) Ta (3.4).

fi= K- fb0,7 .fm0,3

fk= K 0%

fu= K 27
Ji(H
K MoCTiMHa 3rigHo TaOmumi 3.3, gka, ne
noTpioHO, 3MIHIOETHCS BIAIOBIIHO bi (o)

3.6.1.2(3) ta abo 3.6.1.2(6)
IIpY YMOBI 3a0e3MeueHHs] HaCTYITHUX BUMOT:

- KaM’siHa Kjajaka po3po0sieHa y BiImOBITHOCTI
1o posnury 8 mporo EN 1996-1-1;

- ycCl IIBU 330BOJIbHSIOTE BUMoOrH 8.1.5 (1) Ta
(3) Takum YMHOM, 100 BBaXKATHCS 3aNIOBHEHU-
MU;

- fp Geperbes He Ginbme 75 H/MM?, sxmo erne-
MEHTH yKJIaJieH1 Ha OyaiBeIbHUN PO3YMH 3ara-
JHHOTO TIPU3HAYCHHS;

- fp 6eperbes He Gimbmre 50 H/Mm?, sxmio erne-
MEHTH YKJIaJeHI Ha TOHKUN map OymaiBeIbHOTO
pO34HHY;

- fm Geperses He Ginbme 20 H/Mm? abo He 6i-
abiie 2 fp, K10 enemMenTy ykinaaeHi Ha OymiBe-
JBHUHA PO3YHH 3arajbHOTO MPU3HAYCHHS;

- fm GepeThest He Ginbire 10 H/MM?, skmo esne-
MEHTH YKJIaJICHI Ha JIETKUH pPO3YMH;

- TOBIIMHA OYyAIBEIHHOTO PO3YMHY JOPIBHIOE
MIUPHUHI a00 TOBXKMHI €JIEMEHTA KJIAJIKH, TAKHM
YUHOM 1100 He Oyno IBiB OyAiBENIBHOTO PO3-
YUHY napaienbHux ¢acaay CTiHU MO BCiil abo
10 YaCTHHI IOBKUHU CTIHU;

- Koe(IIi€eHT BapiaTUBHOCTI MIITHOCTI CTIHOBUX
KaMeHIB He Oubiie 25%

(3) Tam, ae edexTH BIJIMBIB € MapajelbHUMU
70 HANpSAMKY TOPH30HTAJIbHUX IIBIB, XapakKTe-
pHa KOMIIpeciiiHa MIIHICTh MOK€ TaKOX BH-
3HauaTHucs 3 piBHAHB (3.2), (3.3), abo (3.4), BuU-
KOPUCTOBYIOUM HOPMAali30BaHy KOMIIpeciiiHa
MIIHICTh CTIHOBOTO KaMeHro, fp, oTpumany 3
iCIIUTIB, JIe HAMPSMOK MPUKIAJCHOTO HAaBaHTa-
KEHHS 0 BUIMPOOYBAHOTO 3pa3Ka € TaKUM ca-
MUM, SIK HalpsIMOK €(eKTy BIUITUBY y KaM’sIHIH
KM, ajne 3 TMOKa3HUKOM O, sk mojaHo 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 fm, does not
need to be used with equation (3.3) and (3.4).

(3.2)
(3.3)
(3.4)

where:

K isaconstant 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,;

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

- fy 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 ue nepesuurye 1,0. {st rpynu 2 ta 3
enemenT K Mae OyTu mOTIM NMOMHOKEHE Ha
0,5.

(4) Jna xam’stHOT KiajKu, 3po0ieHoi 3 OyniBe-
JHHOTO PO3YHMHY 3arajlbHOTO NPHU3HAYCHHS, JIe
eJIeMeHTH OETOHHOTO HaroBHIOBava ['pymnu 2 Ta
I'pynu 3 BUKOPHCTOBYIOTHCSI JJIsl BEPTUKAIb-
HUX TOPOXXHHH, MOBHICTIO 3allOBHEHUX O€TO-
HOM, 3HaueHHs fh Mae OyTH OTpUMaHO, MpHii-
MalO4M IIi €JIEMEHTH 3a €JeMEHTH rpymu 1 3
KOMIPECIHHOIO MIIHICTh, BIAMOBIAHOIO JI0
KOMIIPECIHOT MIITHOCTI €JIeMEHTIB OETOHHOTO
HAIIOBHIOBAYA, KMl 3 HUX € HAHMCHIITHM.

(5) Skmio MMIBbOBI BEPTUKAIBHI IIBU 3allOBHE-
Hi, MO’KHa KOPHUCTYBaTHCsl pIBHSHHIMH (3.2),
(3.3) a6o (3.4), BpaxoByrouu Oyab-sKi TOPU30H-
TaJbHI BIUIUBH, SIKUM MOXYTb OyTH IIPUKIIA/IEH1
a0o, sIK1 MOXYTh MepeJaBaTHCs KaM’ SHOI0 KJjla-
nkoto. JluBuch Takox 3.6.2(4).

(6) Jns xam’stHOT KIaaku 3 Oy/IiBEIBHOTO PO3-
YHHY 3araJbHOTO TPH3HAYEHHS, J€ IIOB 3 Ha-
MMOBHEHHSM OY/IIBEIbBHUM PO3UYMHOM € Tapalie-
JBHUM JI0 JIMI[BOBOI CTOPOHU CTiHHU, 3HAYCHHS
K moxe OyTH OTpMaHO MHOYKCHHSIM 3HAYCHB,
noAaHux y tabnuui 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.

Taouauus 3.3 - 3HaYeHHs K, 10 BAKOPUCTOBYETHCS /Il TOHKOIIAPOBHUX Ta JIETKUX PO3YMHIB

3arajJdbHOro npusHaueHHs

CriHOBI KameHi bynisenpauMi TonKomapoBwit [limeHICTS JErKOT0 OYIIi-
pO3YMH  3araib- | OyOIBENbHAN PO- | BEIHHOT'O POIYHHY
HOTO TIpU3HAYeH- | 34nH  (Topu30H- | 600 < pg 800 < pqg
HS TanbHMi moB > | < 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'pyma 2 | 0,45 0,70 0,25 0,30
I'pyma3 | 0,35 0,50 0,20 0,25
I'pyma4 | 0,35 0,35 0,20 0,25
CutikaT KaipIito I'pyma 1l | 0,55 0,80 I I
I'pyma2 | 0,45 0,65 i i
ArperatHuii 6eToH I'pyma 1 0,55 0,80 0,45 0,45
I'pyma 2 | 0,45 0,65 0,45 0,45
I'pyma 3 | 0,40 0,50 i i
I'pyma 4 | 0,35 I iy i
AepoBanuii aBToknaB- | I'pymal | 0,55 0,80 0,45 0,45
HUl 6eTOH
Bupobuuunii kaMiHb I'pyma 1 | 0,45 0,75 i i
[pupomuuit  xamins | I'pyma 1l | 0,45 1 I i
MIEBHOTO PO3MIpy
* Kombinanist OyIiBesHOrO po3unMHY/€IEMEHT, 10 3BUYAifHO HE BUKOPUCTOBYETHCS, TOMY HE HaJaHO
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 < pi < 800 800 <pq
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
Calcium Sili- | Group 1 0,55 0,80 * *
cate
Group 2 0,45 0,65 * *
Aggregate Group 1 0,55 0,80 0,45 0,45
Concrete
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 XapakrepucTuuyHa KoMmmpeciiiHa Mi-
HHICTH KJIAJIKHU, HAIJIACTOBAHOI HA KapKac

(1) XapakrepucTuyHa KOMIIpeciiiHa MILIHICTb
KJIaJIKM, HaIUIaCTOBAHOI Ha Kapkac, 3po0jeHHi
3 cTiHOBUX KaMmeHiB I'pynu 1 abo ['pymu 4, mo-
’KHa TakoXX oTpumatu 3 3.6.1.2, mo nependayvae
HaCTYIIHE:

- IIUpUHA KOXHOI CTPIUKU PO3YUHY KIIAIKU
craHoBUTE 30 MM ab0 OUIBIIIE;

- TOBILMHA KJIQJIKU JIOPIBHIOE IIMPUHI a00 0B-
KHMHI €JIEMEHTIB KJIaJJKi TaKUM YHHOM, 1100 He
OyJl0 TOJOBXKHIX FOPU30HTAJIBHUX UIBIB uepes3
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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 | 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 YaCTHHY JOBKUHH CTiHH;

BigHomeHHs g/t He meHine Hix 0,4;

- K B34to 3 3.6.1.2, xonu g/t =1,0 abo K npwuii-
Ma€ThCS 32 TMOJIOBHHY IMX 3HAa4eHb, Koyu g/t =
4 3 TPOMDKHMMH 3HAYCHHSMH, OTPUMAHUMHU
THIHHOIO IHTEPIIOJISLIETO,

ae:

g 3arajibHa IIUPUHA CMYT DPO3YUHY JUIS
KJIQJIKH;

t TOBIIIMHA CTIHH.

(2) XapakrtepucTHYHa KOMIIpECiHHA MIIHICTb
KJIaJIKM, HaIUTaCTOBAHOI Ha Kapkac, 3poOieHui
3 cTiHOBUX KameHiB ['pynu 2 abo ['pymu 3, mo-
’KHA TaKOXK oTpumaru 3 3.6.1.2, skio Hopmai-
30BaHE CEpEJHE 3HAUEHHS KOMIPECIHHOI Mill-
HOCTI €JIeMEHTIB, fh, IKUM KOPUCTYIOTHCS Y PiB-
HSHHI, € TaKkuM, 110 OTpUMaHE 3 ICIUTIB Ha
eJeMeHTaX, 0 TECTYBAIUCH 1 BIAMOBIIHOCTI JI0
EN 772-1 nns kapkacHUX HaIIaCTOBaHHX elle-
MEHTIB.

3.6.2 XapakTepucTHYHA MIIHICTh KJIAAKH
HA 3CyB
(1)P XapakTtepHa MIIHICTh KJIaJKd Ha 3CYyB, fuk
Ma€e BHM3HAYaTHUCA 3 pe3y/lbTaTiB ICIUTIB Ha
KJTaa1l.

I[TPUMITKA Pesynpratd icIUTIB MOXYTH OYyTH

OJlep>KaHi 3 ICIHTIB, IO MPOBOIMINCH TSI IPOCKTY
abo mocTymHI 3 0a3u JaHUX.

(2) XapakrepucTHuHa IMOYATKOBA MIIHICTh
KJIaJKA Ha 3CYB, fvko, BU3HAYAETHCS 3 ICIUTIB
srigao EN 1052-3 a6o EN 1052-4.

(3) P XapakrepuctuyHa MIIHICTh KJIQJKH Ha
3CyB, fuk 3 BUKOPHCTAHHAM PO3YHHY 3arajabHOTO
npu3HadeHHs 3rinHo 3.2.2(2) abo ToHKoIIapo-
BOT'O PO3YMHY Y TOPU30HTAIBHUX MIBAaX KIAIKH
ToBIIMHOIO Bif 0,5 MM 1o 3,0 MM BiZIOBIIHO
10 3.2.2(3) abo Jerkoro po3yuHy AJs KIaaKu
BignoBiaHO 10 3.2.2(4) 3 yciMa niBamu, 1o 3a-
JOBOJIBHSIOTH BUMOTH 8.1.5 TaKMM YMHOM, 11100
BBA)KATHUCS 3alI0BHEHUMH, MOKE OYTH OTpUMa-
Ha 3 piBHsIHHA (3.5):

fuk = fuko+ 0,4 04

ane He 6oineine 0,065 fybado fui,
Ie:
fuko  XapakTepuUCTHYHA MOYATKOBA MII[HICTh
KJIQJIKU Ha 3CYB;
fu  rpanuns 3nadeHHs fu;
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or part of the length of the wall;

— the ratio g/ t 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 is 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, fu, 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, fuke: 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 0,065fy, or fur

where:

fuo IS the characteristic initial shear strength,
under zero compressive stress;

fur is a limit to the value of fu;



0d PO3PaxyHKOBa KOMIIpECiiiHEe HanpyKCHHS
NEPIEeHANKYIISIPHE 70 3CYBY B €JIE€MEHTI Ha piBHI
HUXKY€ PO3TJISTHYTOTO, BUKOPUCTOBYIOUU MOTPIO-
HYy KOMOIHAI[iI0 HABaHTaXXCHHS, 110 0a3yeThCs HA
CepeHIi BEpTUKAIBHINA MIITHOCTI HaJl CTUCHYTOIO
YaCTUHOIO CTiHU, 3a0€3MeUyroud TaKUM YUHOM
OIIip 3CYBY;
fo HOpMaJli30BaHa KOMIIpECiiHa MILHICTh
€JIEMEHTIB KJIaJKH, SK IMokazaHo B 3.1.2.1, mis
HaNpsIMKY MPUKIAJICHOTO HABAaHTA)XCHHS HA BU-
npoOyBaHi 3pa3Ku MEPIEHAUKYISAPHO 10 JIHILS
OCHOBH KJIAJKH.
[MPUMITKA: PimieHHss BiIHOCHO BUKOpPUCTaHHS
0,065 f, abo fur B kpaiHi Ta MOXigHKUX 3HAYEHB Bif fu,
0 CTOCYIOTHCS HAmp.. MIITHOCTI Ha PO3TSATaHHS €le-
MEHTIB Ta/a00 3’€JHaHHS BHAXJICCTKY B KJIAJIIi, SIKIIO
BHOpaHO TaKy MOXKJIHMBICTh, MOKHA 3HalTH B Harrio-
HAJIBHOMY
Honatky.
(4) XapakrepHa MIIHICTh KJIaJKH Ha 3CyB 3 BH-
KOPHUCTAHHSIM PO3YHHY 3araJIbHOTO MPU3HAYCHHS
y BinmoBigHOCTI 10 3.32.1(2) abo TOHKOTO MIapy
po3unHy BianoigHo 3.32.1(3), y TOpU3OHTalb-
HMX IIBax ToBIIHHOIO Bix 0,5 MM 1o 3,0 MM abo
JIETKOro po34uHy BiAmoBinHo 3.32.1(4) Ta mpu
HE3allOBHEHOMY BEPTHUKAJIbHOMY MIB1 , aje 3
IIUTBHO TJITHAHUMU TIOBEPXHSMH €JIEMEHTIB
KJIaJKH, 10 MPWIATAlOTh OJHAa IO OJHOI MOXHa
oTpumMatH 3 piBHSIHHA (3.6)

ka = 0’5 kaO + 0’4 od,

ane He Ounbe Bix 0,045 fyabo fur,

ne:

fuko, fuit, 0d Ta fp € TakMMU, K BU3HAYEHO BUIIE B
3).

I[MPUMITKA Pimenns BigaocHO Bukopuctanus 0,065
fp a6o fuwr B Kpaini Ta moxigHuX 3Ha4YeHb Bif fur, 110
CTOCYIOTBCSI HAIp. MIITHOCTI Ha PO3TATYBAHHS eleMe-
HTIiB Ta/a00 3’€THAHHS 3 MIEPEKPUTTSIM B KA, SKIIO
BHOpaHO TaKy MOXIIMBICTh, MOJKHA 3HaiiTH B Hario-
HanpHOMY JlonaTky.

(5) Y kmanni, HarIacCTOBaHUN Ha 30BHIIIHIO CTi-
HKY IYCTOTUIOl Heryiu abo KepamidyHOro OJIOKY,
Jie eNleMEeHTH KIaayTh Ha JBi a0o OinbIle oJHaKo-
Bl CMYXKH pPO3YMHY 3arajlbHOTO MPH3HAYECHHS
(xoxxHa Mo MeHmIid mipi 30 MM mHpuHO), fuk
MOJKHA OTpUMATH 3 piBHAHHA (3.7)

fuk =-g fuko/ t + 0,4 o4

45

oq s 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;

fo 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 0,065f, or fut
in a country, and the values or derivation of fy 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 0,045fy, or fu
where:
fuko, fuit, o @nd fy are as defined in (3) above.

NOTE The decision on whether to use 0,065f,, 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, fu
may be taken from equation (3.7).

(3.7)



asie He OuTbIle, YMM OTpHMaHe 3 (4) Bulle,

Ie:

fuk, od Tafp € TakuMu, ik BU3HAUeHO B (3) BHuiIILE, a:
g MiZICYMOK ITUPUHH CMYT PO3YHHY;

t TOBIIIMHA CTIHH.

(6) INouaTkOBa MIITHICTh KJIaJKH HA 3CYB, fuko MO-
’KHa OTpUMaTu oboma criocodamu:

- 00poOKoro 0a3u AaHWX pe3yJbTaTIB iCIU-
TiB IIIOJI0 TIOYATKOBOI MIITHOCTI KJIaJKU Ha
3CyB,

13 3Ha4YeHb B TaOmuIi 3.4, 32 yMOBH, IO
PO3UYMHU 3araJIbHOTO MPU3HAYEHHS], BUTO-
TOBJIEHI Yy BIANOBITHOCTI JI0
EN 1996-2, e micTarh goMimok adbo mo-
0aBoK.
[MPUMITKA: PimieHnsi, SkuM 3 METOJIIB KOpPUCTYyBa-
THCS B KpaiHi, MOKHa 3HaiiTH B HarionansHoMy Jlo-
natky. Skmio kpaiHa BUpillye BH3HAYaTH BEIUYHHY
fuo 023K MaHMX, 3HAUEHHS MOXKYTh HajaBaThch B Ha-
nioHassHOMY JlomaTky.

(7) BeprukanpHuii ONop 3CyBY HIBIB JBOX CTIH 3
KJIaJIKOIO MOKHA OTPUMATH 3 BIATIOBITHUX 1CITH-
TIB JIJIs1 CTIEIIaJILHOTO MPOEKTY 200 BIH MOXKe Oy-
TH B3ATUM 3 00po0IeHuX nanux icnutiB. [1pu Bi-
JICYTHOCT1 TaKUX JIaHUX, XapaKTePUCTUUYHUHN Bep-
THKaJIBHUHI OITIp 3CYyBY MOKe 0a3yBaTuch Ha fyko,
e fyko € MIITHICTD HA 3CYB MIPHU HYJIHOBOMY KOMII-
peciiiHoMy HanpykeHHI, sk fnae 3.6.2(2) ta (6),
MIPU YMOBI, IO 3B 30K MDK CTIHAMH BiJIIOBiIa€e
8.5.2.1.

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

where:

fuk, od¢ and f, are as defined in (3) above and:

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

t is the thickness of the wall.

(6) The initial shear strength of the masonry, fuko,
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 fu, 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 fuko, Where fuko 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.

Ta6auus 3.4 — 3HaYeHHSI MOYATKOBOI MiIITHOCTI Ha 3CYB KJIAAKH, fyko

EnemenTH KiIamaku fuko (H/MM?)
Po3uun 3aranpHOrO nMpu3HaueHHA JaHo- | ToHkui map pos- | Jlerkuit po3unH
r'o KJIacy MIIHOCTI yuHy (TOPU30HTA-
JpHUKA moB >0,5
MM Ta <3 MM)
I'muna M10 — M20 0,30 0,30 0,15
M2,5 -M9 0,20
M1 — M2 0,10
CutikaT KaJbIliio M10 - M20 0,20 0,40 0,15
M2,5 -M9 0,15
M1 — M2 0,10
Beron 3 HamnosHro- | M10 — M20 0,20 0,30 0,15
BayeM
AepoBanuii aBTo- | M2,5 -M9 0,15
KJIaBHHH OCTOH
Burorosienui M1 - M2 0,10
KaMiHb Ta KaMiHb
MPUPOIHOTO  TI0-
XOJKEHHS
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Table 3.4 — Values of the intitial shear strength of masonry, fuwke

Masonry units

fuko (N/mm?)

General purpose mortar of the

Strength Class given

Thin layer mortar
(bed joint > 0,5 mm

and < 3 mm)

Lightweight mortar

M10 - M20 0,30
Clay M2,5 - M9 0,20 0,30 0,15
MI - M2 0,10
M10 - M20 0,20
Calcium silicate M2,5 - M9 0.15 0,40 0,15
MI - 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
Dimensioned natural stone

3.6.3 XapakTepucTHYHA MilHiCTh KJQJAKH HA

BUI'MH

(1) Tlo BimHOMIEHHO 0 BUTHMHY 1032 ILIOMIUHOIO,
Tpeba 3BakaTW Ha HACTYMHI CHUTYaIlii: MIIHICTh
Ha BUTHH 3 IJIONIMHOO MOIIKO/PKEHHS Iapaieiib-
HOIO TOPH3OHTAJIBHUM INBaM, fxki; MIIHICTH Ha
BHUTHH 3 ILIONUHOO MOIIKODKCHHS TEPIICHIUKY-
JISIPHOIO TOPH30HTAIBLHUM IBaM, fxk2 (IUBHCH pu-

cyHok 3.1).

sonry

a) IJI0IMKWHA MOMKOIPKCHHS ITapaJiClibHa T'OpH-

30HTaJIbHUM IIBaM, kal

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, fxz, flexural strength having a plane
of failure perpendicular to the bedjoints, fu.
(see figure 3.1).

b) IJIoIIHA MOIIKOIKCHHS MEPIICHANKYIJIIAPHA

TOPU30HTAJIBHUM IIBaM, ka2

Pucynok 3.1 - miommMHu NOMIKO/IKeHHS KJIAJAKU MPU BUTHHI.

Figure 3.1 — Planes of failure of masonry in bending

a) plane of failure parallel to bed joints, fx1
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b) plane of failure perpendicular to bed joints, fx




(2)P XapakrepucTu4Ha MIIHICTh KJIaJKA Ha BH-
ruH, fxk1 Ta fyko MarOTh BU3HAYATHCH 32 pe3ysibTa-
TaMH ICIIUTIB KJIaJIKH.

[MPUMITKA Pe3ynpraTé icnUTIB MOXXKHa OTPUMYBATH 3
BHUIIPOOYBaHb, IO IPOBENIEHI IS MMPOEKTY abo JOCTYIIHI B
0a3i TaHuX.

(3) XapakrepucTHYHY MIIHICTh KIAQJKH Ha
BUTMH MOJKHAa BHM3HA4aTH icnutamMu 3rimHo EN
1052-2 abo BoHa MOKe OyTH OTpHUMaHa 3 OIIHKU
0a3u JaHuX, MO 0a3yeThCs Ha MIMHOCTI HA BHU-
TUH KJIQJK{, OTPUMAHOI 3 BIINOBIIHUX KOMOi-
HaI[ill CTIHOBHX KaMEHIB Ta PO3YHUHY.

IMPUMITKA 1 3uauenns fua ta fue , mo Bukopucto-
BYIOTBCSl B KpaiHi, MOXHa 3HaiTH B HarioHansHOMY

Honatky.

[MPUMITKA 2 SIkuio naHi iCiMTIiB HE € JTOCTYITHUMH
3HAYCHHSIMH, XapaKTepUCTHYHA MIIHICTh KJIaJKU Ha
BHTHH, 1110 3p00JIcHa Ha PO3YMHI 3arajibHOr0 IpHU3Ha-
YEHHS, TOHKOIIAPOBOMY PO3YHMHY ab0 JIEFKOMY PO3-
YUHI, MOYKHA B3ATH 3 TAOJMI B LI MPHUMITII HpU
YMOBI, 0 TOHKHI IIap pO3YMHY Ta JIETKHHA PO3UYMH
CTaHOBJIATH M5 a00 MiLHiIIIE.

MMPUMITKA 3 Jlns knanku, 3po0iieHol 3 aepoBaHHX
aBTOKJIABHUX OETOHHHUX €JIEMEHTIB? MOKIAJEHUX Ha
TOHKHH IIap po3umHy, 3HadeHHsA fuq Ta fue MoxHa
Opatu 3 TaOMWITh NMAHOI MPUMITKH a00 3 HACTYITHHX
PIBHSHB:

fua = 0,035 f, 3 3amOBHEHMMH Ta HE3alIOBHCHUMHU
JUIHOBUMH BEPTUKAITEHUMH [IBAMU KIIAJIKU

fue = 0,035 fy 3 3amOBHEHNMU JTHIILOBUMH BEPTHKA-
JIBHUMH LIBaMH Ki1aaku a6o 0,025 fy 3 He3anoBHeHHMU
JUIHOBUMH BEPTHKAIGHUMH IIBAMU KIIAJIKA

(2) P The characteristic flexural strength of ma-
sonry, fui and fue, 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 fu and fuweto 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
M5, or stronger.

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

fua = 0,035f, with filled and unfilled perpend joints

fue = 0,035f,, with filled perpend joints or 0,025f;, with
unfilled perpend joints

3HaYeHHA kal JJIA IVIOIMHH NMOINKO/KCHHSA HapaJICJILHO'l. rOpu30HTaJbHHUM IIBaAM

CriHoBHI  Ka- fui1 (H/MM?)

MiHb Po3uuH 3arajgpHOro MPU3HAYCHHS ToHKomapoBHii Jlerkuit po3uuH
PO3YHH

fm <5 H/mm? fm>5 H/MMm?

I'muna 0,10 0,10 0,15 0,10

Cunikar  xaiub- | 0,05 0,10 0,20 He BukopucroBy-

J1§120) €ThCS

beron 3 Hanos- | 0,05 0,10 0,20 He Buxopucrony-

HIOBaueM €ThCS

AepoBanuii  as- | 0,05 0,10 0,15 0,10

TOKJIaBHUM  Oe-

TOH

Bupo6iiennit 0,05 0,10 He BuxopucroBy- | He BukopucroBy-

KaMiHb €ThCS €ThCS

[Mpupoaumii ka- | 0,05 0,10 0,15 He BukopucrtoBy-

MiHb IIEBHOTO €ThCS

po3Mipy
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Values fxki, for plane of failure parallel to bed joints

fua (N/mm?)
Masonry Unit General purpose mortar Thin layer mortar | Lightweight mortar
fm <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

3HaueHHA ka2 AJIA IJIOIMHHU NMOIIKOAKCHHA nepnenzmxcy.ﬂﬂpﬂo'l' TOPU30HTAJILHUM IIIBAM

CriHOBHUI KaMiHb fue (H/MM?)
Po3uuH 3aranbHOrO nprsHadeH- | TOHKOIIAPOBUM Jlerkuit po3uuH
Hsl pO34YuH
fm <5 H/Mm® fm> 5 H/Mm?
I'nuna 0,20 0,40 0,15
CuIikat Kanpllito 0,20 0,40 0,30 He Bukopucro-
BYE€TBHCS
Beron 3 HamoBHIOBaueM 0,20 0,40 0,30 He Bukopucro-
BYE€TBHCSI
AepoBaHuit p<400 kr/m> 0,20 0,20 0,20
aBTOKJIaBHUU
6eToH p>400 kr/m® 0,20 0,40 0,30
Bupobiienuii kaMiHb 0,20 0,40 He BukopucroBy- | He Bukopucro-
€TBCS BYETBCS
[Ipupomuuii KaMiHb IEBHOIO 0,20 0,40 0,15 He Bukopucro-
po3mipy BYETBHCS

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

Masonry Unit fxe (N/mm?)
General purpose mortar Thin layer mortar Lightweight mortar
fu <5 N/mm? | fiu>5 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

D=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

IMPUMITKA 4 fu, He MoxkHAa OpaTH OinbIIe Mill-

HOCT] Ha BUTUH €JIEMEHTY.
KIHELb ITPUMITOK.
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the flexural strength of the unit.
END OF NOTES.

NOTE 4 fu» should not be taken to be greater than




3.6.4 XapakTepucTHYHA MillHICTb aHKepy-
BaHHS apMaTypH
(1)P XapakrepucTU4yHa MIIHICTh aHKEPYBaHHS
apMarypu, 3aKjiIaJieHOT B Po3urHI abo OETOHI,
HEOOXIJJTHO OTPUMYBATH 3 Pe3yIbTATIB BHIIPO-
OyBaHb.
[NPUMITKA  Pe3ynbTaTH MOXXHa OTpUMAaTH 3 BU-
Mpo0yBaHp, 10 MPOBOIUIKNCH JJIs MPOEKTY abo 10-
CTYyIHI 3 0a3W JaHUX.
(2) XapakrepucTHyHa MIIHICTh AHKEPYBaHHS
apMaTypd MOJKHa BCTAaHOBJIOBAaTH Ha OCHOBI
OILIIHKHU JJaHUX BUTIPOOYBaHHS.
(3) Axmo nani BUNpoOyBaHb HE € TOCTYITHUMHU,
JUIs apMaTypu, 3aKjiaZeHoi B OETOHHI CEeKIil 3
po3mipamu Outbiie abo piBHUM 150 MM, abo,
SIKIII0O OCTOHHUW HAMOBHIOBAY, II0 OTOYYE ap-
MaTypy, 3aMKHYTHUH BCEpEAMHI €IEMEHTIB Kila-
IKM TaK, [0 apMaTypa MOXE BBa)KaTUCS 3a-
MKHYTOIO, - XapaKTepUCTUYHA MIIHICTh aHKe-
pyBaHHS apMmatypH, fhok Oeperbest 3 Tabmmi 3.5.
(4) dnst apmatypu, 3aKiaafieHol B po34nH ado B
O6eToHH1 cekuii agiametpom menme 150 MM, abo
SIKIII0O OCTOHHWW HAMOBHIOBAY, II0 OTOYYE ap-
MaTypy, HE 3aMKHYTHH BCEpEIUHI €JIEMCHTIB
KJIJKH, TaK 110 apMaTypy MO>KHa BBa)KaTu He-
3aMKHEHOI0, - XapaKTepUCTUYHA MIIHICTh 3a-
KaagaHas apMmarypi, fook, Oeperbes 3 Tabmmiti
3.6.
(5) Hns 36ipHOT apMaTypu TOPHU30HTAIBLHOTO
IIBY, XapaKTEPUCTHUUYHY MIIHICTh aHKEPYBaHHS
apMaTypu HEOOXI1JHO BHU3HAYaTH BHUIIPOOYBaH-
Hamu 3rigHo EN 846-2 aGo tpeba kopucryBa-
TUCS CUJIOIO 3UCIUICHHS MOJIOBXKHIX MPYTIB.

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, IS 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

Taouauus 3.5 - XapakrepHa MiIHICTh aHKepPYBaHHS apMAaTYPH B 3aMKHEHOMY O€TOHHOMY

HANOBHEHHI

Kiac mirtsocti 6eTony C 12/15 C 16/20 C 20/25 C 25/30
a0o0 MimHimTe

fhok TIPYTKIB 3 HeJEroBaHOl BYT- 1,3 1,5 1,6 1,8

nereBoi cram (H/mm?)

fhox IPYTKIB 3 ByrJIemeBoi Ta He- 2,4 3,0 3,4 4,1

PKaBito4oi CTali 3 BHCOKAM 34e-

mrenssM (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 2.4 3.0 3.4 41
(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 | CI6/20 | C20/25 | C25/30 or
stronger
fook foOr plain carbon steel bars 0,5 0.7 1-2 1,4 1-4
(N/mm?)
fook for high-bond carbon steel and 0,5 1,0 1,5 2,0 3,4
stainless steel bars (N/mm?)

3.7 BaacTuBocti 1epopmairii kam’siHOT KJIaAKH
3.7.1 B3aemMo03B'AI30K PO3TATaHHA-CTHCKAHHSA

(1) B3aemo03B'I30K  pPO3TAraHHS-CTUCKAHHS
KJIQJIKA TIPW CTUCKAaHHI € HEJIHIHHUM, aJieé MOXe
npuiiMaTuch SK JIHIAHUHN, mapaboaiuHuil, mapa-
00IYHUN TPSIMOKYTHHUH (IuBUCH puC. 3.2) Ta sK
NPSIMOKYTHUH B LUIIX PO3pPaxyHKIB  CeKIii
Kam’stHOT KJ1aku. (IuBHUCH 6.6.1(1)P).

I[TPUMITKA MasntoHok 3.2 € IprONMKEHUM 1 MOXKE He
MIIXOIUTH 10 BCIX THUIIIB Kam’SHOI KIaIKHU.

1)
- A

o
|

|

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. I(I)P).

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

smu

2) inmeamizoBaHa JiarpaMa (mapaboTigHO-IPSIMOKYTHA)

3) po3paxyHKOBa Jiarpama

Puc. 3.2 - B3aeM03B'130K pO3TAraHHA-CTHCKAHHS KJIAJAKH NPH CTHCKAHHI

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 Moayab Npy:KHOCTI

(1)P KopoTKOCTpOKOBHH CIKy4nii MOJYJb €la-
CTUYHOCTI, £ BHU3HA4YaeThCs BUMPOOYBAHHSIMU
srigno 3 EN 1051-1.

[pumiTka Pe3ynpraT MOXHa oTpumaru 3 icru-
TiB, 1110 IPOBOJIMIIUCE IS IPOEKTY abo 3 JOCTYIHOI 6a3u
aHuX.

(2) Ilpu BiACYTHOCTI 3HA4YCHHS, BH3HAYEHOTO
icuramu 3rigHo 3 EN 1051-1, kopoTkocTpoKo-
BUH CIKy4dd MOJIyJdb €IaCTHYHOCTI KaM’ SHOi
KIaAKu, E 717 KOPUCTYBAHHS IPHU CTPYKTYp-
HOMY aHaJTi31 MokHa B3sTH 5K KE fi.

[MPUMITKA: 3nauenns Ke mis kopuctyBaHHsS B KpaiHi

MOkHa 3HaiTH B HarionaneHomy lomaTtky. Pekomenmo-
BaHe 3HaueHHs Ke cranoButs 1000.

(3) HoBroctpokoBuid MOAY/Ih €IACTUYHOCTI, FE
Mae 0a3yBaTUCh Ha KOPOTKOCTPOKOBOMY 3Ha-
YeHHI CeKaHCa, 3MEHIICHOTO I ypaxXyBaHHS
edekty noB3ydocti (quBuch 3.7.4), TaKUM YH-
HOM , 1100:

E
E long term = —========-=
1+ ¢w
ae.
Peo KOe]iIiEHT 0CTaTOYHOT MOB3y4YOCT1

3.7.3 Moayab 3cyBy
(1)  Moayns 3cyBy, G MmoxHa Opatu sik 40%
B1JI MOJTYJTIO €TaCTUYHOCTI, E.

3.7.4 TIloB3yuicTh, NOMIMPEHHSI BOJIOTH a00
ycaJaKa Ta TenJoBe Po3LIUpPeHHsA

(1)P KoedirieHTH MOB3y4OCTi, MOMUPEHHS BO-

jjoru abo yCaJakKa Ta TCIJIOBE pO3IIHWPCHHA Ma-
FOTb BU3HAYATHUCS ICIIUTaMH.

[NPUMITKA | PesympTaT iCOHTIB MOXYTh OyTH
OTpPHMaHi 3 ICHHTIB, IO MPOBOAWINCH LIS MPOEKTY abo
JOCTYTHI 3 6231 JaHUX.

[NPUMITKA 2 B nmanwmii yac He icHye €BpOIEHCHKOTO
METOAY BU3HAYCHHS ITOB3YYOCTi a00 TOIIMPEHHS BOJIOTH
IUTSL KaM ' STHOT KJTaIKH.

(2) KoedimieHT KIHIIEBOTI TMOB3Y4OCTi,  uo
y/JOBI'OCTPOKOBEC INOIIIHUPCHHA BOJIOTU abo ycan-
Ka, a00 KOe]ili€eHT TEPMIYHOTO PO3IIMPEHHS,
at, OTPUMYETHCA 3 OI_IiHI(I/I JaHUuX TECTIB.

ITPUMITKA  [liama30oHH 3HA4Y€Hb BIIACTUBOCTEH
nedopmairii kam’siHOT KIIaJKK HaJlaHi HIbK4Ye B Tad-
TuIi. 3HAYeHHs JUIS KOPUCTYBaHHS B KpaiHU MOXHA
3HaliTn B HamionaneHoMy 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 Kgfk.

NOTE The values of Ke to be used in a country may be
found in its National Annex. The recommended value of
Kk 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:

¢ is 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 Coefficients of creep, moisture expansion
or shrinkage and thermal expansion shall be de-

termined by test
NOTE | 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. «: 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 koediuieHTIiB MOB3y40CTi, NMOIIMPEHHSI BOJOTH 200 yCaJAKH TePMiYHHUX BJIACTHBOCTE

KaM’ HOI KJIaaKH

Tun enementy kam’siHoi knaa- | Koedimient  kiH- | JloBrocTpokoBe Koedimienr  Tep-
KU [IeBOT MOB3YYOCTI® | MOMIMPEHHS BOJIOTH | MIYHOTO  PO3IIU-
P a6o ycanka® pEeHHS,
MM/M ar10°/K
I'nmuna 0,5 0 1,5 -0,2 mo +1 45108
Cuitikat KaibI[ifo 102 -0,4 no -0,1 7 mo 11
HlinpHMiA arperatHuii 6eToH Ta | 1 1m0 2 -0,6 mo -0,1 6 mo 12
BUPOOJICHNI KaMiHb
Jlerkwii arperaTHU OETOH 1 m03 -1 no -0,2 6 1012
AepoBanuii  aBTokJaBoBanuii | 0,5 no 1,5 -0,4 no 0,2 7 109
0eToH
[Ipupoauuii | MarmatuyHuit -0,4 o +0,7 5109
KaMiHb OcanoBuit c 2107
MeTtamopdiuaunii 1 1o 18
8 koe(ilieHT KiHIIEBOI MOB3YIOCTI P = Ecw | Eel, 1€ Eco - EPOPMAITIST KIHIIEBOT IOB3YUOCTi Ta €e1 = O/ E
A€ NJOBI'OCTPOKOBE 3HAYCHHA MOIIMUPEHHA BOJIOT'U abo yCaaKH MMOKa3aHO sIK HETATUBHE YUCJIO, IO ITO3HAavYa€ CKO-
POUYCHHA, a K IMMO3UTUBHE YMCJIO BOHO ITO3HAYA€ MOIIUPEHHA.
¢ 11i 3HaueHHs 3BUUAITHO TyKe HU3bKI.

KIHELb [TPUMITKHU

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; 10%/K
Clay 05tol1,5 -0,2t0 +1,0 4t08
Calcium Silicate 1,0t02.0 -0,4t0-0,1 7toll
Dense aggregate concrete and 1.0to2,0 -0,6 to-0.1 6to12
manufactured stone
Lightweight aggregate concrete 1.0t0 3,0 -1,0t0-0.2 6to12
Autoclaved aerated concrete 0,5t01,5 -0,4 to. +0,2 7t09
Natural Magmatic 5t09
stone Sedimentary 2t07
Metamorphic c -0,4to0 +0,7 1to 18

2 The final creep coefficient @, = ec.o/ €el, Where e, is the final creep strain and e = o/ E.

b

and as a positive number it indicates expansion.

¢ These values are normally very low.

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

END OF NOTE
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3.8

JlomomizkHi e1eMeHTH
3.8.1 Tiapoizoasuiiini npomapku

(1)P Timpoi3onsiiliHi MPOIIAPKH MAKOTh IPO-
TUIISITH MPOTYCKAHHIO (KaUIIPHOMY) BOJIH.

3.8.2 AHkepu aas KpilnJieHHA 00JMI[I0-
BaHHS CTiHU (CTiHOBI BY3.1H)

()P Anxepu mis KpiruieHHS OOJWIIOBAHHS
cTiau MaroTh BimnmoBigatu EN 845-1.

3.8.3 Cko0u, xXoMmyTH, miIKOCH

(1) P Cxobu, xoMyTH Ta MIAKOCU MalOTh Bij-
nosimatu EN 845-1.

3.8.4 ToroBi nepeMu4Kn

(1)P T'oToBi mepeMUYKH MarOTh BiANOBIIATH
EN 845-2

3.8.5 EaemeHTH A5 TNONEPeIHLOr0 Ha-
NpYyKeHHs

(1)P Ankepwu, KpiruIeHHS, KaHaJIU Ta OOIIUBKA

MaroTh Bigmosigatu Bumoram EN 1992-1-1.

Po3zain 4 JIoBroBiuHicTH

4.1 3araabHi BizoMmocTi

()P Kam’ssHa ki1agka po3paxoOBYEThCS Tak,
100 ii JOBTOBIYHICTH BiJMIOBiNaIa MpuU3Have-
HOMY BHKOPHCTaHHIO, OEpydYd 10 yBaru Bij-
MOBIJTHI YMOBHY HABKOJIMIITHLOTO CEPEIOBHUIIA.

4.2 Knacudikauiss HABKOJMIIHIX YMOB

(1) Knacudikaris HaBKOJUIIHIX YMOB Mae
signoBigatu EN 1996-2.

4.3 JloBroBiuHicTh KaM’SIHOT KJIAJIKH
4.3.1 bBuaoxku kaM’sIHOI KJIaAKH

(1)P brnoku kam’sHOI KIaAKU MarOTh OyTH
JOCTaTHRO JIOBIOBIYHI, 100 MPOTHAIATH iCTO-
THUM 30BHIIIHIM yMOBaM 10 KiHIIS TpHU3HA-
YEHOTO KUTTS CHIOPY/IH.

[NPUMITKA  BkasiBku 10 po3paxyHKy Ta Oyni-
BHHIITBA TpH 320€3MeYEHHI BiINOBIMHOT JOBroOBi-
ygocTi nadi 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 byniBeabHHIl po3unH

(1)P ByniBenpHMI pO3YUH Mae OyTH JOCTAT-
HBO JIOBTOBIYHHMM, MIO0 MPOTHIISATH BiAIO-
BIJTHUM MIKpO 30BHIIIHIM YMOBaM Ha MpHU3-
HayueHe XUTTS OyAiBJIi Ta HE MOBHUHEH MICTH-
TH KOMITOHEHTIB, SIKI MOKYTh MaTH IIKIiJUIH-
BUH e(EeKT Ha BIACTHBOCTI 200 JTOBrOBIUHICTH
OyaiBeTbHOTO po34MHy ab0 CYMDKHHX Mare-
piais.

[MPUMITKA BkaziBku 10 po3paxyHKy Ta OyIiB-
HUILITBA HpU AOCATHCHH1 BIAIOBIAHOl AJOBIOBIYHOCT1

1IBiB 3 Oy/iBEIBHOIO PO3UMHY JaHi B po3aiii § gaHOro
EN 1996-1 ta EN 1996-2.

4.3.3 Craap 1js apMyBaHHS

(1)P Cranp ans apMyBaHHS HOBUHHA OYyTH
JIOCTATHLO JIOBrOBIYHOIO, a caM€ CTIHKOIO SIK
JI0 KOPO3ii TaK 1 JOCTaTHRO 3aXHIICHOI0, a0u,
SIKIO YKJIQJIGHA 3TiTHO MPaBWI y pO3AUIL &,
MPOTHIIATH MICIIEBUM 30BHIITHIM yMOBaMm
MPOTATOM MPU3HAYEHOTO JKUTTS OYAIBIIL.

(2) Tawm, ne Byrienesa craib MOTPEOye 3aXH-
CTy JUIsl HaJIaHHS BIAMOBIAHOT JOBIOBIYHOCTI,
ii Tpeba rajgpBaHI3yBaTH y BiAMOBIIHOCTI 10
EN ISO 1461, tak mo06 IUHKOBE MOKPHUTTS
Oyno HEe MEHIle, HDK MOTPIOHO st 3a0e3Iie-
YeHHs1 HEOOXiIHOi JOBTOBIYHOCTI (JAMBHUCH
(3), Hmxkue) abo cram Tpeba HamaBaTH CEKBi-
BAJICHTHOTO 3aXUCTy TaKOIo, SIK HAIpUKIIAJ,
(y31iiHO HAHECEHOTO ETIOKCHUTHOTO MOPOIIIKY.
(3) Tun crami mns apMyBaHHS Ta MiHIMaTb-
HUW PIBEHb 3aXHCTy apMyIO4oi cTalli MoTpio-
HO BHOMpaTH 3 ypaxyBaHHSIM BiIIOBIIHOTO
KJIaCy BILTUBY Ha MICI[l BUKOPHCTAHHSL.

[MPUMITKA  PekoMmeHIOBaHy apMyrody CTajb
JUT TOBTOBIYHOCTI MO)KHA 3HaWTH B HarioHans-
Homy [lomatky. Tabnmms pekoMeHaariii mogaeTh-
Csl HUXKYE.
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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 apmyio4oi crasi 1y 10BroBidHOCTI

Kiac Brummsy? MIHIMaJIbHHUI PIBEHb 3aXHUCTy apMYIOUO0i cTai
3HAaXOJHUTHCS B OyIIBEIbHOMY | 3HAXOIHUTHCS B OETOHI 3 TOK-
pO34MHI PHUTTSM, 110 MEHIIE, HDK TOT-

pibHO 3rigHO 3 (4)

MX1 He3zaxumena ByrieneBa | HezaxumieHna ByrieneBa cTajib
cTas’

MX2 ByrneuneBa cranp cwibHO ra- | Hezaxumiena Byrienesa crajib
JbBaHI30BaHa abo 3 pIBHOLIH- | 00, 7€ pO3YMH BUKOPHCTOBY-
HUM 3aXHCTOM © €TBbCS JUISL 3allOBHEHHS ITyC-
Hesaxwuiena Byrienesa craib | TOT, ByIJeneBa CTajlb, CHIBHO
B KJaali 3 pO3YMHOM IS | FajbBaHI30BaHa ab0 3 PIBHO-
IITYKaTypKH Ha HE3aXHUIICHIH | IIHHUM 3aXHUCTOM °
cTopoHi ¢

MX3 AycTeHiTHa HepkaBitoua | ByrmerneBa cranb CHUIBHO Ta-
cranb AlSI 316 abo 304 JhBaHi30BaHa a00 3 PIBHOIIIH-
Hesaxwuiena Byrienesa cTajib | HUIM 3aXHCTOM ©
B KJIAAll 3 PO3YMHOM s
HITYKaTypKH Ha He3axXWILIEeHIH
cropoHi ¢

MX4 AycTreHiTHa HepkaBitoua | AyCTeHITHa Hep’KaBioua
ctanp AlSI 316. ctanp AlSI 316
ByrneneBa cranb CHIBHO Ta-
JbBaHI30BaHa a00 3 PIBHOIIIH-
HAM 3axXucToM® 3 PO3YHHOM
JUId IITYKaTypKd Ha He3aXu-
1IeHii cTopoHi ¢

MX5 AycTeHiTHa Hep)kaBitoua | AyCTeHITHa HepKaBito4a
cranp AlSI 316 abo 304° craip AlSI 316 abo 304°

& Jluuce EN 1996-2

b Jlns BHYTPINIHBOTO MOJOTHA 30BHIIIHIX MYCTOTHHX CTiH, III0 MOXYTh Ii/JJABATHCH 3BOJIO-
YKEHHIO, Tpeba BUKOPHUCTOBYBATH BYIJICIIEBY CTAJIb CHJIBHO TaJIbBaHI30BaHY a00 3 PIBHOIIIHHUM
3aXUCTOM, SIK ©.

¢ ByrueneBa cTaiab Ma€ OyTH rajbBaHi30BaHa 3 MiHIMaJbHUM BMICTOM I[MHKOBOTO TOKPUTTS
900r/M? a60 TrajbpBaHI30BAHA 3 MiHIMAIBHUM BMICTOM ITHHKOBOTO TIOKPUTTS 60r/m? Ta 3a6e3re-
YeHa 3B’SI3YI0UM E€MOKCUAHUM MOKPUTTAM MO MeHIIH Mipi 80 MKM 3aBTOBIIKH 3 CEpelHIM 3Ha-
yeHHsaM 100 mxm . [luBuchk Takox 3.4.

4 Po3umH Mae 6yTn a7 3aradbHEX HOTPed a00 TOHKOMAPOBUM, He MeHIIe M4, TTOKpUTTS 360Ky
Ha ManoHKY 8.2 Tpeba 3011bmuTe 10 30 MM, a pO34YHH I IITYKAaTYPKU Ma€ HAHOCUTHUCH 3T1THO
3 EN 998-1.

¢ AycTeHiTHa Hep)KaBil0Ya CTajlb MOYKE BCE I1le OYTH HEMPHUIATHOO IS BCIX arpeCUBHHX Cepe-
JIOBHIIL, 1 11€ HEOOXIJJTHO BPaXOBYBATU B NPOEKTI Ha 06a3i MPOEKTY.

KIHELIb ITPUMITKHA
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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®

face?

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 AlISI 316 or 304¢|Austenitic stainless steel AISI 316 or
304¢

2 See EN 1996-2

b For the inner leaf of external cavity walls likely to become damp, carbon steel, heavily galvanised
or with equivalent protection as ¢, 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 pm. 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) SIk110 BUKOPUCTOBYETHCSI HE3aXULIEHA BYT-
JIelleBa CTalb, 11 HEOOXIMHO 3aXHIIaTH OETOH-
HUM TOKPHUTTAM TIUOHHOIO Cnorm.

[NPUMITKA  3naueHHS Cnorm AJI1 KOPUCTYBAaHHS B
KpaiHi 3HaXOmAThCS B HallioHambHOMY Jlomartky.
PexoMmennoBaHi 3Ha4eHH HaJaH1 HIDKYE B TAOJIHIIL.

PexomengoBaHi 3HaYeHHS IS MiHIMAJIbHOT0 0€TOHHOIO0 MOKPHUTTS Cnorm AJISl BYIJIelleBOI 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

040l cTaJi
Kiac BruiBy MiHiManbHUI BMIiCT IIeMeHTY ° Kr/m°
275 | 300 | 325 | 350 | 400
MakcuMalibHe CITIBBIIHOIIEHHS BOIA/IIEMEHT
0,65 | 0,6 | 0,55 |05 | 0,45
ToBHMHA MIHIMAJIBLHOTO OCTOHHOT'O IIOKPUTTS MM
MX1° 20 20 20° 20° 20°
MX2 - 35 30 25 20
MX3 - - 40 30 25
MX4 ta MX5 | - - - 60¢ 50

® Bci cymimni ocHOBaHI Ha BUKOPUCTaHHI 3aIlIOBHIOBAYa MaKCHMAJILHOTO HOMIHAIBHOTO po3mipy 20 M,
HOpMaJbHOT Bard. Tam, Jie BAKOPHCTOBYIOTHCSI HAIIOBHIOBAY 1HIIMX PO3MIpIB, BMICT IIEMEHTY IOTPiIOHO
perymoBatu +20% st HamoBHIOBa4Yal4 mm 1a +40% myst HamoBHIOBadal() M.

b AnprepraTueHO, 1: 0 10 ” : 3 : 2 (LEMEHT : BANHO : MicOK : 10 MM HOMiHAJIbHA CYMilll HATOBHIOBAYA
BiJTHOCHO 00’€MY) MO€ BUKOPUCTOBYBATHUCH JUIS 33]I0BOJILHSHHS BUMOT BILIMBY MX 1, KoM MiHIMallbHE
MOKPHUTTS JIJIsl apMyBaHHS CTAHOBUTH 15 MM.

¢ LIi MOKPUTTS MOXKYTh OyTH 3MEHIIEHI MiHIMYM 10 15 MM IIpH YMOBI, 1110 HOMiHAJILHHNA MaKCHMAJIbHHI
pO3Mip HamoBHIOBaYa He mepeBunrye 10 M.

¢ Tam, ne GETOHHMI HAIOBHIOBAY MOXE ITiANABATHCS 3aMEP3aHHIO, KOJH 1€ BOIOTICTh, Tpeha BUKOPHC-
TOBYBATH MOPO3OCTIHKHN OETOH.

KIHELb ITPUMITKHA
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.

4 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) Tam, ne ranbBaHizalliss BUKOPUCTOBYETHCS IS
3a0e3leueHHsT 3aXUCTy, Tpeba TajabBaHi3yBaTH
apMyIO4y CTajb IICJSI TOTO, SIK BOHA Oyja BUTHY-
Ta 1o hopmi.

(6) dns 30ipHOT apMaTypH TOPU30HTAIBHUX IIBIB
EN 845-3 nanmae mepeinik 3aXMCHUX CHUCTEM, IO
MaloTh OyTH JeKIapOBaHi BUPOOHHKOM.

4.3.4 Cranp sl NONEPeIHBOI0 HANPYKEHHS

()P Cranp myist monepeaHbOro HapPYKEHHST Mae
OyTH JOCTaTHBO JIOBrOBIYHA, KOJIM YKJIAIa€ThCS
3TIIHO 3 TpPaBWJIAMH 3aCTOCYBAaHHS pPO3IUTY 8,
o0 MPOTHAIATA BIAMOBIIHUM YMOBaM MIKPO
BIIMBY Ha MIPOTA31 HAMIYEHOTO KUTTS OyIIBIIL.

(2) Sxkuro cranp A7 NONEPEIHBOTO HANPY>KEHHS
Mae OyTH rajbBaHI30BaHa, BOHA MOBHHHA MaTu
Takui CKJaj, Mo He Oyae Mmiamamatd Mmia [0
MpoLiecy rajibBaHizarii.

4.3.5 EjaeMeHTH /Uil TONEPEIHLOr0 HAMpY-
JKeHHA

()P Amnkepu, KpilieHHs, KaHaJId Ta OOIIMBKA
MalTh OyTH CTIHKMMH JI0 KOpO3ii B 30BHINIHIX
YMOBaXx iX BUKOPUCTaHHSI.

4.3.6 JlonmoMixKHi ejileMeHTH Ta MiAMOPHI KyTH

(1) EN 1996-2 nae BuMOru 10 JOBrOBIYHOCTI J0-
MMOMDKHUX KOMITOHEHTIB (Tipoi30JiAIlii, aHKepiB
JUTSL KPITIJICHHST OOJIMITIOBAHHS CTiH, XOMYTIB, ITij-
BICOK Ta KPOHILITEHHIB, Ta MiAMIPHUX KYTiB).

4.4 Knagka Ha piBHI HHK4Ye 3eMJTi

(1)P Knanka Ha piBHI HUXK4YE 3eMJIl Ma€ OyTH Ta-
KO0, [00 He miAgaBajack HECHPUATINBOMY
BIUIMBY TPYHTOBHUX YMOB a00 BOHa Mae OyTH Ha-
JIS)KHUM YMHOM 3aXHUIIIeHa Bijl TAKUX.

(2) MaroTb OyTH IPUHHATI MIPH 3 3aXUCTy KJIaj-
KM, 110 MOKe OyTH MOIIKOJKeHa BIUIMBOM BOJIO-
'Y, KOJIM 3HAXOJIUTHCS B KOHTAKTI 3 IPYHTOM.

(3) Skmo rpyHT CXOXe MICTUTh XIMIKaTH, SKi
MaroTh OYTH IIKIUTHBI JJIS KJIAJIKH, KIaJKa Mae
Oytu 30y/10BaHa 3 MaTepianiB CTIMKUX 0 XIMiKa-
TiB a00 BOHa Mae OyTH 3aXUIEHA TAKHM YHUHOM,
00 arpecuBHi XIMIKaTH HE MOTIHU MPOXOJUTU 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 5 Po3paxyHok KOHCTPYKIii
5.1 3araanni BimomocTi

(1) Mns mepeBipKH KOKHOTO BiAMOBITHOTO rpa-
HUYHOTO CTaHy HEOOXiJIHO BCTAHOBUTU PO3paxy-
HKOBY MOJIEJIb KOHCTPYKIIIi 3:

- BIJNOBIHOTO OMHCY KOHCTPYKIIil, Marepiaitis,
3 AKHX BOHA 3po0JieHa, Ta BiIIOBITHOTO cepe-
Jla po3TalllyBaHHS,

- MOBEIIHKHU Bci€l a00 YacTWH KOHCTPYKIIii, 110
BITHOCHTBCS [0 BIAMOBITHOTO T'PAHHUYHOTO
CTaHy,

- BIUIMBIB T4 TOTO, SIK BOHU NIPUKJIAICHI.

(2) P 3aranpHe po3TamryBaHHsS KOHCTPYKIT Ta

B3a€EMOJIISI 1 3B’SI30K 11 PI3HUX YAaCTUH Mae OyTu

Takolo, 100 HajgaBaTH HEOOXIIHOI cTaOUILHOCTI
Ta CTiMKOCT1 miA yac OyJIBHUIITBA Ta €KCIUTyaTa-

il

(3) Po3paxyHkoBi MOJiesl MOXKYTh Oa3yBaTucs Ha

OKpPEeMHX YaCTHHAX KOHCTPYKIII (Takux , sIK CTi-

HU) HE3QJIEXKHO BiJ TOTO , IO 33J0BOJIbHIETHCA

5.1 (2)P.

[MPUMITKA Tawm, ne KOHCTpyKIlist 3po0jieHa 3 OK-

peMO pO3paxOBaHWX KOMIIOHEHTIB, HEOOXiTHO 3a0e3-

MIEYUTH 3aralibHy CTaOUIbHICTh T2 BUTPHUBAJICTS.

(4) Peaxiis KOHCTPYKIIi Ma€e po3paxoBYBaTHUCh,
KOPHCTYIOUYHCh HACTYITHHM:

- HEJHIMHOIO TEOPI€r0, IO AOMYCKAE 0COOTUBHI
B3a€MO3B’SI30K MDK HampyXeHHsSIM Ta ae(opmo-
BaHUM CTaHOM (TUBUCH 3.7.1)

- JIHIHHY TEOpi0 MPYKHOCTI, 10 AOIYCKae Ji-
HIMHUA B3a€MO3B’SI30K MDK HAIPYKEHHSM Ta Je-
(hOpMOBaHUM CTaHOM 3 HAXWUJIOM, LIO JOPIBHIOE
KOPOTKOCTPOKOBOMY a0COJIFOTHOMY 3HAY€HHIO
CeKaHca eIacTUYHOCTI (auBUCH 3.7.2.).

(5) Pesynbratu, oTpuMaHi 3 aHami3y pO3paxyHKO-
BUX MOJEJCH, MarTh 3a0e3rnedyyBaTd y Oylib-
SIKOMY €JIEMEHTI:

- OCbOBE HABAHTA)KCHHS 3-32 BEPTHKAIBHO-
r'0 Ta TOPU30HTAILHOTO BIUIHMBIB,

- MoTNepeyHe HAaBAHTAKEHHS 3-3a BEpPTHKa-
JBHOTO Ta/ab0 TOPU3OHTAILHOTO BIUIUBIB,

- MOMEHTH 3TMHAHHS 3-32 BEPTUKAIBHOTO Ta/abo

OOKOBOTO BILIUBIB,
- MOMEHT KPYTiHHS, SKIIO HEOOX1THO.

(6)P KoHCTpyKTUBHI eeMeHTH HEoOXiITHO Tepe-
BIpSITH Ha KPUTHYHHUI TPAHWUYHHUI CTaH, KOpHUC-
TYIOUYHCh SIK BIUIMBAMH DPE3yJbTaTaMH, OTpUMa-
HUMU 3 aHATI3iB.
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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 Jjsl IEPEBIPKH B KPH-
TUYHOMY T'PAaHMYHOMY CTaHi Ta TPaHUYHHI CTaH
eKxcrutyaranii Hajgani B Po3ainax 6 ta 7.

5.2 lloBeninka KOHCTPYKUiii B aBapiiiHux cu-
Tyanisix (iHIIMX, HiXK 3eMJIeTpPycH Ta Io-
JKexka)

(1)P B momatok 0 po3paxyHKy KOHCTPYKIIIT Jyist
BUTPUMKU HABAHTAKECHb, LI0 BUHUKAIOTH IIPU
3BHYAHUX HABAaHTAXKCHHAX, MOTPIOHO YIEBHU-
THUCh B TOMY, IIO ICHY€ MPUKAHSATHA BIPOTIAHICTH
TOTO, III0 BOHA HE Oy/e MOILIKOKEHA IiJ] BILIU-
BOM HEIpPaBWJIBbHOI €KCIUTyaTalii abo BUIAJKY,
10 JUCTPOTIOPIIMHNUIA EPBUHHIN PUUUHU.

[MPUMITKA He mMoxHa 04iKyBaTH, 1110 SKach KOHCT-
pyKIisi OyJe IPOTUAIATH HAAMIPHUM HaBAaHTAKCHHSIM
a0o cuiam, abo0 BTpaTaM HECYYUX CJIEMEHTIB YM dac-
THH KOHCTPYKIIii, SIKI MOXXYTh BUHUKHYTH 3 €KCTpe-
MaJjbpHOI IpuuuHU. Hampukmasn, y ManeHpkii Oymisimi
MOYaTKOBE MOIIKO/KECHHS MOXKE BUKIMKATH IOBHE

pyVHYBaHHS.

(3) ToBeniHka KOHCTPYKIIii Y BUMAKOBUX CUTY-
aIfisiX Ma€ po3rajaTucsi, KOPUCTYIOUUCH O/I-
HUM 3 HACTYITHUX METO/IB:

€JIEeMEHTH CIIPOCKTOBaHI, 00 MPOTUIATH
edeKkTaM B BUITAJIKOBUX BIUIMBIB, JAHUX Y
EN 1991-1-7,

TIMOTETHYHE YCYHEHHsI IO dYep3l BaXIJIMBUX
€JIEMEHTIB, 110 HECYTh HABAHTA)KCHHS,

- BUKOPHCTAHHS 3B’S3YIOUH CUCTEM,

- 3MCHIIYIOYM PU3HMK BHIIQJKOBHX BIUIUBIB Ta-

KHX, SIK BHKOPHCTaHHS NPOTHYIAPHUX
Oap’epiB BiJl KOHTAKTY 3 TPaHCIOPTOM.

5.3 lepexkTn

(1)P dedextn HeoOXigHo Opatu [0 yBaru mpu
pO3paxyHKax.

(2) Tpeba momyckatu MOXKJIHMBI €eKTH Bif HEJO-
JKiB, 3BaXyIOUHU HA TE, 110 KOHCTPYKIlis HaXue-

Ha JI0 KyTa U = ) (panian) no

(200,/h,,

BEPTHUKAII,
ne: Nyt 1Ie 3arajgbHa BHCOTA KOHCTPYKIIT B MeT-
pax.

OTtpumaHuii B pe3yabTaTi TOPU30HTATHHHIA BILTUB
HEOOXIIHO JIOJATH 110 IHIINX 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: hwt IS the total height of the structure

in metres.

The resulting horizontal action should be added
to the other actions



5.

4 ipyropsiaHi egextn

(1)P B KOHCTPYKILisIX , IO BKJIIOYAIOTHh CTIHH 3
KIIAJKH, O TpoeKTyroThes 3ritHoEN 1996-1-1 |
iX YacTMHM MalTh OyTH aJeKBaTHO 3B’s3aHi pa-
30M TaKkUM YMHOM, 1100 KOJMBAHHS KOHCTPYKIIii
Oynu abo morepemKeHi ado J03BOJICHI B paMKax
KaJIbKYJISIIII.

(2) Hemae HeoOXiqHOCTI HE JI03BOJIATH KOJIUBAH-
HS KOHCTPYKIIi, SKIIO BEPTHKAIbHI EJIEMEHTH
KOPCTKOCTI 33JJOBOJIBHAIOTH PiBHsAHHS (5.1) y Bi-
IMOBITHOMY HAINpsIMKY 3TUHY BHU3Y OyaiBIIi:

62

<0.6 mn=>4

htot [Nea/Z(E1)]¥?,

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+01nmgml<n<4

Ie:
hit 1€ 3aragpHa BHCOTA KOHCTPYKIIIT Bij
BEPXHBOI YaCTHHU (PYHIAMEHTY.

Nes  pO3paxyHKOBE 3HAUCHHS BEPTHKAILHOTO
HaBaHTKCHHS (3HU3Y OYIiBIII),

2EI  cyma )OpPCTKOCTI IpW BHUTHHI BCiX Bep-
TUKAJIBHUX €JIEMEHTIB >KOPCTKOCTI OymiBii y
BIJIMTOBIIHOMY HaIPsIMKY,

n

[NPUMITKA  OtBopH y BepTUKaIbHUX €IeMeHTaxX
’KOPCTKOCTi PO3MipOM MeHIIe 2 M2 IpU BUCOTI, IO
He nepesuinye 0,6 h, MoxyTh irHOpyBaTHCS.

(3)skmo ymoBa 5.4 (2) He MOXe OyTH BUKOHA-
Ha, PO3PaXyHKOBUM EKCUEHTPUCUTET MpHU Iie-
peBipIli MIIIHOCTI Ta CTIMKOCTI KaM’ STHUX KOHC-
TPYKIII BU3HAYAETHCSA 3 YpaxXyBaHHSIM TOPH30-
HTaJbHUX MEPEMIIICHb.

[MPUMITKA Meron BU3HAUYEHHS PE3YJIBTYIHOUOrO
(cymapHOTro pO3paxyHKOBOI'0) EKCICHTPUCHUTETY B
KOHCTPYKIIiSIX Si7pa KOPCTKOCTI OymiBii 3 ypaxy-
BaHHSM TOPH30HTAIBHHUX IEPEMillleHb BKa3aHUH B
Honatky B.

where:

hiot 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);

YEI s the sum of the bending stiffnesses of
all vertical stiffening building elements in the
relevant direction;

n is the number of storeys.

NOTE Openings in vertical stiffening elements
of less than 2 m? with heights not exceeding 0,6h;
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 eJIeMEeHTIB

5.5.1 Kam’siHi cTiHM mig Ai€l0 BePpTHKAJIBHOIO
HABAHTaKEeHHS

5.5.1.1 3araasbHi BinomocTi

(1)P Komu crinu, 1m0 aHANI3YyIOThHCS, Miggani Aii
BEPTUKAJIHHOTO HABAaHTAKEHHS, HACTYIHI MpH-
MyIICHHS MAlOTh OyTH 3p00JIeHI B IPOEKTI:

- BEPTUKAJIbHI HAaBAaHTAXXCHHS NPSMO MPHUKIIAJCHI
JIO CTIHU,

- BIUIUBU JJPYroro HNOPSAKY;

- eKCIICHTPHCUTETH PO3pPaxOBaHi i3 3HAHHS IPO
pO3TalTyBaHHsS CTiH, B3a€MOJIii MEPEKPHUTTIB Ta
KOPCTKOCTI CTIH;

-eKCIIECHTPUCUTETH BUIUIMBAIOTh 3 KOHCTPYKTHUB-
HUX BIAXWJIEHBb 1 BIAMIHHOCTI BJIACTUBOCTEH Ma-
Tepialy OKpeMUX KOMIIOHEHTIB.

TTPUMITKA: nusuce EN 1996-2 uHa no3BosneHi Bij-
XHJICHHSI KOHCTPYKIIi.

(2) MomeHTH 3ruHy MOKYTh OyTH pO3paxoBaHi 3
BJIACTUBOCTEH MaTepiainy, HaJaHUX B PoO3Aum 3,
MMOBO/KCHHS IIBIB, a TAKOXK 3 MPUHITUIIIB OyIiBe-
JIbHOT MEXaHIKH.

[NPUMITKA Cuhpomenuii meron aisi pO3paxyHKY
MOMEHTIB 3TMHY B CTiHaX 3-3a BEPTHKAJILHOIO HaBaH-
taxkenHsa nano B noaatky C. Jomatku C(4) i C(5) mo-
KyTh OyTH BUKOPHCTaHI 3 JIIOOMMH pO3paxyHKaMmH,
BKJTFOYAIOYH JIIHIHHY TEOPII0 MPYKHOCTI.

(3)P TlouaTkoBHIA E€KCIEHTPUCUTET €init MA€ OyTH
NPUAHATHNA 117151 BCi€T BUCOTH CTiHH, 100 rmepe-
0aunuTH KOHCTPYKTHUBHI HEJIOJIKH.

(4) IToyaTkOBHUI EKCIIEHTPUCHUTET Cinit MOXKE OyTH
npuiibaThii het/450, ne het — edexTrBHA BHCOTa
CTiHH, po3paxoBaHa 3a 5.5.1.2.

5.5.1.2 EdpexkTBHA BHCOTA CTiH PY4YHOI KJIaJ-
KH

(1)P EdextrBHa BHCOTa HECY4Oi CTIHU MOBHHHA
OyTH olliHEeHa, Oepydu 10 yBaru BiJHOCHY »KOpC-
TKICTh €JIeMEeHTIB KOHCTPYKIIii, 3’ €THAaHUX 13 CTi-
HOI0, 1 €)EKTUBHICTD 3’ €THAHb.

(2) Crina Moxe OyTH MiAKpiMJieHa NEPEKPUTTIM
a00 MOKPUTTAM, SIKE BIAMOBIIHUM YHHOM IPOXO-
IWUTh Kpi3b CTIHY, 00 IHIIUM MOJIOHUM CTPYKTY-
PHUM €JIEMEHTOM J>KOPCTKOCTI, 3 SKHM CTiHa
3’€IHYETHCH.

(3) Crinu MOXYTh PO3IJISANATHCH SIK HITKPIIJIEH1
y BEpPTUKAIBHOMY peOpi, SKIIO:

- He OYIKYEThCS IMOsIBa PO3TPICKYBAHHS MK CTi-
HOIO 1 MIAKPIIUIIOIYO0I0 i CTIHOI, TOOTO 00M/IBI
CTIHM 3po0JeHi 3 MaTepiany 3 MPUOIU3HO 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 is 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



KOBUMH BIJIACTHUBOCTSMH JI0 Jedopmarlii, BOHH
npuOJIM3HO PIBHOMIPHO HABAHTAXKEHI, BOHH O/I-
HAKOBO 3BEJICHI 1 3’€JHaHI pa3oM, 1 qudepeniiii-
HUW MOMEHT MDK CTIHAMHW, HANPUKJIAJ, 3-3a yca-
JIKY, HABAaHTQKEHHS 1 T. 1H., HE OYIKYIOThCS

abo

- 3’¢JHaHHS MDK CTIHOIO Ta MiAKPIIUIIOIOYOIO ii
CTIHOIO MO’KE€ MPOTHIISITH CHJIAaM PO3TATY Ta CTH-
CKaHHS 3aBISKH aHKEpaM YW 3aTsHKHUM elleMeH-
Tam a0o IHIIKUM NOIIOHUM eJIeMEeHTaM.

(4) IinkpimToroYi CTIHA TOBUHHI MaTH JOBXKUHY
SK MiHIMyM 1/5 CBITOBOT BUCOTH 1 MaTu TOBILUHY
sk MiHiMyM 0,3 Bin eeKTUBHOI TOBIIMHU CTiHH,
sIKa MIIKPIIUTIOETHCS.

(5) Sxmo miakpimirooYa CTiHA Ma€ OTBOPH, TO
MIHIMaJIbHA JOBXWHA CTIHU MDK OTBOpPAaMH, SKi
OXOIUTIOIOTh MIJICUJIEHY CTiIHY, Ma€ OyTH TaKolo,
SK 11 300pakeHo Ha puc. 5.1, a MIKpIrIIO0Ya
CTIHa MOBHMHHA MaTH MPOTSKHICTh SIK MIHIMYyM
1/5 BucoTH TTOBEPXY MO3aay KOKHOTO OTBOPY.

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 stiff-
ening wall should extend a distance of at least
1/5 of the storey height beyond each opening.
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PucyHnok 5.1 — miHiMaJibHA JOB/KHHA NiAKPINUIIOIYO0I CTiHU 3 OTBOpPaAMH

1- cTiHa, fiKa MAKPIMIIOETHCS,
2 — CTiHa, sIKa MiIKPIIUIIOE,

3 — hy (BikHO),

4 —h (mBepi)

Key

1) stiffened wall

2) stiffening wall

3) h2 (window)

4) hz (door)

Figure 5.1 — Minimum length of stiffening wall with openings
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(6) Crinm MOXyTh OyTH MiAKpIIUIEHI €IeMEeHTa-
MU, SIKi HE € CTIHaM¥ KJIaJIKH, IPH YMOBI, IO TaKi
€JIEMEHTH MAlOTh TaKy X JKOPCTKICTb, K MIAKPi-
IUIIOKOYOT CTIHU 3 KJIAJKH; 1[I €JIEMCHTH OIIHMCaHi
Bumie B naparpadi (4) i BoHU 3’€1HaHi 3 CTIHOIO,
sAKa MJICUIIOEThCS, aHKepaMu abo 3aTsHKKaMH,
CIPOEKTOBAaHUMH MIO0 MPOTUAISITH CHUJIAM PO3Tsi-
T'y 1 CTUCKaHHS, 5K1 3’ SIBIISTHCAL.

(7) Crinmn, migkpimieHi 3 JBOX BEPTUKAIbHHUX
cropid npu 1>30 t, abo cTiHu, migKpiruieHi 3 oJ1-
HOTO BepTUKaJIbHOTO OOKy mpu 1>15 t, ne | — mo-
B)KMHA CTIHU MDXK MIJKPIIUTIOIOYUMH CTIHAMH a00
pebpoM, a t — TOBIIMHA CTIHH, SIKA MAKPITUTIOETh-
csl, - IOBUHHI PO3IJIAAATHCS SIK CTIHM, SIKI 0OMe-
YKEHI TUTbKU 3BEPXY 1 3HU3Y.

(8) Axmro mimkpimieHa cTiHa mociadiieHa BEPTH-
KaJbHUMU (anblsiMH 1/ab0 ma3yxami, siKi He Ta-
Ki, sk mepeadadeno m. 6.1.2.1(7), To 3MeHIIeHa
TOBUIMHA CTIHU Ma€ OyTH BUKopucTaHa 1 t abo
BUIbHUI 01K Mae OyTH NPUWHATUNA MPU MOT0KEH-
H1 BEpPTUKAIBHOTO (aibliio abo ma3yxu. BinpHuit
01K TOBMHEH 3aBXX/IM JOMYCKATUCS, KOJIW TOBIIIH-
Ha CTIHH, [0 3aJUIIAECTHCS IMICIs BEPTUKAIBLHOTO
(danpito ado ma3zyxu, MEHINA HDK MOJOBUHA TOB-
UIMHY CTIHU.

(9) Ctinm 3 oTBOpaMH, SIKi MarOTh CBITJIOBY BHCO-
Ty OUTbIIY HIK 74 CBITOBOT BUCOTH CTiHM 200 CBi-
TOBY IIMPHUHY OUTBIIY HDK Y4 JOBXKHUHU CTIHH, 200
momy Outeiry HK 1/10 3arampHO1 MUIONI CTIHH,
- MIOBUHHI PO3IJIAJATUCH AK CTIHH, 1[0 MAIOTh Bi-
JbHUM OiK 3 OOKY OTBOPY ISl I[UICH BU3HAYCHHS
e(EeKTUBHOT BUCOTH.

(10) EdextuBHa BHCOTa CTIHH Nef MOBHHHA
MPUIMATHUCh TaK:

hef = pn hl

ne
hef

h— cBiTOBa MOBepXOBa BUCOTA CTIHH,

pn — TIOKa3HUK 3MEHIIeHHd, e N = 2. 3 abo 4 B
3aIe)KHOCTI BiJ] MIATPUMKH CTiHH a00 KOPCTKOCTI
CTIHH.

(11) IToka3Huk 3MEHIIIEHHS pn MOXKE MPUIMATHUCH
TakK:

(1) Jns cTiH, migmepTUX Bropi i 3HU3Y 3amizo0e-
TOHHHUMH TOKPUTTSIMH a00 TEPEeKPUTTAMH, 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 I>15t, where | is the length of the wall, be-
tween the stiffening walls or an edge and t 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 t, 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 is 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, pn. 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 OJIHAKOBOMY PiBHI, 200
3aJ11300€TOHHUM HOKPHUTTSIM, K€ CTATYE TUIBKH 3
oJHOrO OOKYy 1 Mae omopy sIK MiHiMym 2/3 TOB-
IIUHY CTiHU:

p2=0.75

SKIIO EKCIEHTPUCHUTET HABAaHTAXKCHHS 3BEPXY
ctinn He Ouapiie 0,25 Big TOBIIMHHU CTIHH, TO B
TaKoMy pasi:

p2=1.0.

(1) HAng cTiH, mianepTux 3BepXy 1 3HU3Y Jie-
PEB’SITHUMHU TOKPUTTAMU a00 MEPEKPUTTIMH, K1
CTATYIOTH 3 IBOX OOKIB Ha OJTHAKOBOMY piBHi, a00
JIEpeB’THUMU TOKPUTTSIM, SIKE€ CTATYE TUIBKH 3
oIHOTO OOKYy 1 Mae omopy K MiHIMyM 2/3 TOB-
IIMHYU CTIHH, aJle He MeHIIe 85 MM, TO:

p2=1.0.
(11) yis cTiH, MAEPTUX 3BEPXY 1 3HU3Y 1 MIAKpPi-
IJIEHUX 3 OJIHOTO BEPTUKAIBHOTO OOKY (3 OJHHM

BUILHUM BEPTHKAIBLHUM PEOpPOM):

-xkomm h <351, To

pa= pal [1+ (p2h/ 31)°]

1€ p2 3HaX0AuThCs 3a (1) abo (ii), abo

-xkomm h> 351, to

p3=151/h>03,

ne | — nopxuHa cTiHU.
[TpumiTka: 3HaYEHHS JJIs p3 MOKA3aHO Ha rpadiu-
Hill popmi B nogatky D.

(iv) st cTiH 0OMEKeHUX 3BEpXy 1 3HH3Y 1 IMiJIK-
PIMJIEHUX 3 IBOX BEPTUKAJIBHUX OOKIB:

- komu h < 1,15 |, ne p2 3naxomuthes 3a (i) abo
(1), 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)

(if) 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)
(iii) For walls restrained at the top and bottom
and stiffened on one vertical edge (with one
free vertical edge):

— when h <3,5l,

(5.6)

with p2 from (i) or (ii), whichever is appropri-
ate, or
— when h > 3,51,

(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 h <1,15l, with p2 from (i) or (ii); which-
ever is appropriate,



p3= pal [1+ (p20/ 1)3]

abo
- ko h > 1,151, To

pa=0511/h,

ne | — moBXkuHa CTiHMU.

[MPUMITKA: 3nauenHs Iy ps naHO B rpadivnii
¢dhopmi B nonatky D.

5.5.1.3 EdexkTnBHA TOBUIMHA CTiH KaM’sHOI
KJIQIKH

(1) EdextuBHa ToBuIMHA lef OHO-THCTOBOI (3
OJIHOTO TIOJIOTHA) CTIHH, JIBO - JINCTOBO1 CTIHH,
JIMIILOBAHOI CTIHU, 000JIOHKOBOI HAILIACTOBAHOT
CTIHM Ta IIYCTOTHOI CTIHU 3 LIEMEHTHOTO PO3UH-
HY, sK BKa3zaHo B 1.5.10, moBuHHa npuitmMaTucs
SIK peaJibHa TOBIWHA t CTIHU.

(2) EdextnBHa TOBIMIMHA CTIHW, MIAKPIMICHOT
OTIOPHUMH KOHCTPYKIIiSIMH, TIOBUHHA BHBOJIH-
THCs 13 piBHsAHHS (5.10):

tef = pt tl

Ie:
tef — e()eKTHBHA TOBINMHA;

pt— Koediient, B3aTuid 3 TabauI 5.1;
t — TOBILIMHA CTIHU.

Taoauus S.1. KoedinieHTH KOPCTKOCTI pt A CTiH, MiIKPINJICHUX ONOPHUMHM KOHCTPYKUIisIMH,

(5.8)

or
—whenh>1.151,

(5.9)

where | is the length of the wall.

NOTE  Values for ps are shown in graphical form
in Annex D.

5.5.1.3 Effective thickness of masonry walls

(1) The effective thickness, ter, 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. t.

(2) The effective thickness of a wall stiffened
by piers should be obtained from equation
(5.10):

(5.10)

where:

ter  is the effective thickness;

pt s a coefficient obtained from table 5.1;
t is the thickness of the wall.

AUB. PUC. 5.2
Bignomenns mary | BigHOIIeHHS TOBIIMHU OMOPHOTO €IEMEHTY J0 peanbHOi TOBIIUHH CTi-
OMOPHUX  KOHCTPYK- | HU, B SIKY BiJl BMOHTOBAaHUI
ik (Big WEHTpYy [0 1 2 3
LHEHTPY) 10 IIUPUHHU
OIIOPHOT'O CJIICMCHTY
6 1.0 14 2.0
10 1.0 1.2 14
20 1.0 1.0 1.0
TMMPUMITKA: no3BONSI€THCSA JTiHIMHA IHTEPITONAIISI MiXK 3HAYCHHSMHU, IO JaHi B Ta0m. 5.1.
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Table 5.1 — Stiffness coefficient, pt 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 14
20 1.0 1,0 1,0
NOTE  Linear interpolation between the values given in table 5.1 is permissible.

777777777,
7 )

4)

—1

o
j—

-

-

— i — —

[ I

Puc. 5.2. — [liarpama npeacraBjieHHs Aedininiid, BUKopucTaHux B Tadaumi 5.1
1 — mar onopHO1 KOHCTPYKIIIi,
2 — riMOrHA OTIOPHOT KOHCTPYKIIIi,
3 - TOBILMHA CTIHH,
4 — mupuHa OMMOPHOT KOHCTPYKITIl
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) EdextuBua toBmmHa ter myctotHoi ctinu, B (3) The effective thickness, ter, of a cavity
sIKiii o6uaBa nucTa (mosoTHa) 3 emHyroThes i3 cti-  wall in which both leaves are connected with

HOBHMH aHKepaMH 3rifHo 10 6.5, moBuHHa Bu3Ha- Wall ties in accordance with 6 5 should be de-
YaTUCh 3 BAKOPUCTAHHSAM piBHSIHHS (5.11): termined using equation (5.11):
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ter = (Keet 123 + 12%)13,

ne:

t1, t — peasbHI TOBIIMHM JTUCTIB (MOJ0TEH) ab0 iX
e(peKTUBHI TOBIIMHU, OOYMCIEHI 3 pPIBHSHHSA
(5.10), mpu mpomy t1 — TOBIIMHA 30BHIIIHHOTO
a00 HEeHaBaHTa)KEHOTO JIMCTA, a  — TOBUIMHA BHY-
TPIITHHOTO HABAHTAXKEHOTO JIMCTA;

Kief - morpaBKOBHI KOe(DIlliEHT ISl BITHOCHUX E
3Ha4eHsb {1 1 t2 TUCTIB.

[Mpumitka: 3HaueHHS Kef, SIKE BUKOPHCTOBYETHCS B
KpaiHi, MOYKHA 3HAWTU B il HAIlIOHAJILHOMY JOJATKY.
PekomenioBane 3HauyeHHsS Ker (Bu3HaueHe sk E1/E»)
MOBHHHO OpaTucs He Olblie Hix 2.

(4) Konu HaBaHTaXXyeTbCs JIMILE OJUH JHCT (TI0-
JIOTHO) MYCTOTHOI CTiHHU, piBHSHHSA (5.11) moxe
OyTH BUKOpHUCTaHE i1 OOYUCICHHS €(PEKTUBHOL
TOBUIMHM, IPU YMOBI, 1110 CTIHOBI aHKEPU MaIOTh
JOCTATHIO TPYKHICTh, TaK LI0 HaBaHTAXEHUU
JIMCT He HianacThes HeOaXkaHii il HeHaBaHTaxXKe-
Horo jucrta. Ilpu po3paxyHky edekTHBHOI TOB-
IIMHU - TOBLIMHA HEHABAaHTAXXEHOI'O JIMCTa He
MOBUHHA OpaTtucs OUTbIIE HDK TOBIIMHA HaBaH-
TaXEHOTO JIUCTA.

5.5.1.4 I'ny4KicTh CTIH KaM’SIHOI KJIAJAKH

(1)P I'mydkicTh CTiHM KaM’STHOT KJIaJIKK Ma€ OyTH
OTpUMaHa JTUICHHSIM 3Ha4eHHs €()EeKTHBHO1 BHCO-
TH htet Ha 3HAUEHHS e(DEKTUBHOT TOBIIUHH fef.

(2) I'nyukicTh CTIHM KaM’sTHOT KJIAJKK HE TTOBHWH-
Ha IepeBUINyBaTH 27, KOJIM Mianajae mia airo, B
OCHOBHOMY, BEPTUKAIBHOTO HaBaHTAKEHHSI.

5.5.2 EneMeHTH apMOBaHOI KJAJAKH Mix Ji€r0
BePTHKAJbHOI0 HABAHTAKEHHS

5.5.2.1 I'nyukicTb

(1) I'nyukicTe BEpTUKAIbHO HaBaHTAKEHUX eJie-
MEHTIB apMOBAHO{ KJIaJIKU B IUIOIIHMHI €JIEMEHTY
Ma€ BU3HAYATUCH 3rigHo 3 5.5.1.4.

(2) Komu o06uYMCIHIOETBCS THYYKICTH MYCTOTHOT
CTIHU 3 LIEMEHTHOTO PO3UMHY, TO TOBLIMHA CTIHU
Ha MOBMHHA 0a3yBaTUCS Ha TOBIIMHI MyCTOTH Oi-
ape yum 100 mm.

(3) I'myukicTe enemeHTIB Mae OyTH He Ouible
gum 27.
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(5.11)

where:

t1, t2 are the actual thicknesses of the leaves or
their effective thicknesses, calculated from
equation (5.10), when relevant, and t; is the
thickness of the outer or unloaded leaf and t,
is the thickness of the inner or loaded leaf;

kit i a factor to allow for the relative E val-

ues of the leaves ti, and to.

NOTE The value of kr 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. her. by the value of the effec-
tive thickness. ter.

(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 EdexTuBHuil nporin 6ajok Kam’siHOL
KJIAIKH

(1) EdexruBnuii nporin lef mpocto oneptux abo
6araTo-mporoHHUX OAaJOK KIAAKH (32 BHHITKOM
BHUCOKHUX 0asloK) MOXe OpaTucs K MEHIIUH 3 Ha-
CTYIHOTO (JIUB. pHUC. 5.3):

- TUCTAHISI MK [EHTPAMH OTIOP;

- CBITOBA AMCTAHIIA MDK omopamu + edekTuBHA
rnuouna d.

5.5.2.2 Effective span of masonry beams

(1) The effective span, ler, 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.

e memr e memea D
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Pucynok 5.3. EpexTuBHMI NPOriH onepTux a00 6araTo-nporoHHMX 0AJ0K KJIAAKH

1 — apmarypa,

2 — MeHI1e 3HaueHHs 3 ABox t1/2 a6o d/2,
3- MeHme 3HaueHHS 3 ABOX t2/2 abo d/2
Key

1) reinforcement

2) t1/2 or d/2 whichever is the smaller

3) t2/2 or d/2 whichever is the smaller

Figure 5.3 — Effective span of simply supported or continuous masonry beams

(2) EdbexruBHuii mporid lef KOHCOII KTagKu MOXKe
OpaTHcs SK MEHIIIe 3HAYCHHS 3 HACTYITHOTO (JIUB.
puc. 5.4):

- JUCTaHIl MDK KIHIIEM KOHCOJII Ta ICHTPOM
OTIOPH;

- IUCTAHINA MK KIHIIEM KOHCOJII Ta JIMLEM OIIO-
pu + moJnoBHHa ii eekTuBHOI rnOuHu d.

70

(2) The effective span. ler. of @ 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. E¢pexTuBHUIT NPOTiH KOHCOJI KJIAAKH

1- apmartypa, 2 - MeHIIIe 3HaYCHHs 3 1BOX /2 abo d/2

Key
1) reinforcement
2) t/2 or d/2 whichever is the smaller

Figure 5.4 — Effective span of masonry cantilever

(3) EdextuBHuil poriH BUCOKUX OaIoOK KIAIKH
MOXe OyTH BU3HA4YCHHH 3rimHo 5.5.2.3.

5.5.2.3 Bucoki 0ajJku KJIAAKH Mix Ti€l0 BepTH-
KAJbHOT0 HABAHTAKEHHS

(1) Bucoki 6anku KiaaaKu 1€ BEpTUKAIBHO HaBa-
HT@XEHI CTIHM a00 4YacTUHU CTiH, 3B S3YIOUH
OTBOPIB, y SKUX BiTHOIICHHS 3arajbHOI BUCOTHU
CTIHM HaJ OTBOPOM 10 €(EKTUBHOTO IPOTOHY
OTBOpY CTaHOBUTH K MiHIMYM 0.5. EdexTuBHuii
MIPOTiH BUCOKOT OaJIKU MOe OpaTucs siK:

les=1.15 I,
ne |l — cBitnoBa mupuna oTBOpPY, MMB. pUC. 5.5.

(2) Yci BepTukanabHi HABaHTaKEHHS, SIK1 JIIOTh Ha
YaCTHUHY CTiHM, SKa PO3TalllOBaHa BUIE e()eKTH-
BHOTO INPOTOHY, HEOOXiqHO OpaTH 10 yBaru, sik-
[0 HABAaHTA)KEHHS HE BpPaxOBaHI IHIIUM YHHOM,
HaNpUKJaJ, BEpXHIMH MEPEKPUTTAMHU, SKI JIIOTh
SIK aHKEPHU.

(3) Ilpu BuU3HAYEHHI MOMEHTIB 3TMHY — BHCOKa
0amka MOe PO3TISAATUCH AK MPOCTO ONepTa Mixk
OIopamu, siKka I0Ka3aHo 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:lg
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 Tlepepo3noaij BHYTPillIHIX CHJI

(1) B apMoBaHMX eleMEHTaX KIQJKH JiHIHHUN
NPY)KHUH PO3MOALT BHYTPIIHIX CHII MOXKe OyTh
3MIHEHHI, JTOTyCcKarouu piBHOBary (0anaHc), sK-
IO €JIEMEHTH MAlOTh JOCTATHIO TEKYUiCTh, SKa
MOJKE JOMYCKATHCS, SKIIO BiIHOIICHHS TTHOMHH
HeWTpaibHOT oci X 0 edekTuBHOT riubunu d He
nepepuinye 0.4 10 Tepepo3noAily MOMEHTIB.
BrimB Ha BCi aclieKTH MPOEKTY Bil Mepepo3mnomi-
Jy MOMEHTIB HEOOXiHO OpaT 10 yBaru 3TigHO
EN 1992-1-1.

5.5.2.5 O0mexeHHs1 TIPOTOHY eJIeMEHTIB apMo-
BaHOI KJIAKH M/l 1i€10 BUTHHY

(1) Ilporin enemeHTiB apMOBaHOI KJIaJKH MOBU-
HeH OyTh 0OMeXeHHUH 0 HeOOX1THOTO 3HAUCHHS,
OTpUMaHoro 3 Tadiu. 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.

PucyHnok 5.5 - AHasti3 BHCOKOI 0aJIKH KJIAAKH

1 — apmarypa
Key
1) reinforcement

Figure 5.5 — Analysis of a deep masonry beam

Taoauus 5.2. O0meskyw04i ciiBBiAHOIEHHS e()eKTHBHOI0 NIPOrOHY A0 e(peKTUBHOI IVINOMHHU LIA
CTiH Ii/{ Ai€0 MO3AIIOIIMHHOT0 BUTHHY Ta 0aJIOK

Binnomennst epekTUBHOTO MPOTOHY 10 €PEeKTUBHOI IIHOWHU
(let/ d) a60 mo edexruBHOT TOBIIUHH (lef/ tef)

CriHa mij €10 Mo3aruIomuH- banka
HOT'O BUTHHY
ITpocTe mianupanHs 35 20
baraTtoonopHa 45 26
OOmnupaHHs 3a JBOMa Hamps- 45 -
MKaMH
KoHcoup 18 7

MMPUMITKA: J{nst cTiH, SIKi CTOSTH BIIBHO, HE CTBOPIOIOTh YacTHHY OYAIBII 1 MiANaaaloTh B OCHOBHOMY TIiJI IO
BITPOBOTO HAaBAHTAXXEHHS, BiJHOMIEHHS MOXYTh Oytm minBumeni Ha 30% mpu yMoBi, 10 Taki CTIHM HE MarOTh

037100JICHHS, STKE MOYKe OYTH TOIIKOPKEHE BiIXIIICHHIMHU.
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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 / ter)

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 6arato ONOpPHUX elle-
MEHTaxX CBiTJIOBa BincTaHb | Mk OOKOBHUMHU 00-
MeXyBadyaMH He TIOBHHHA MEPEBHUIIYBATH MEHIITY
3 JIBOX BEJTMYHH:

Ir <60 b
abo

lr <250 be?/d,
ae:
d — edexTuBHA rIMOKHA €JIEMEHTY,
bc — miBHmIMpPHHA CTHCHYTOI JIMIIBOBOI MOBEPXHI
MDK 00OMEXyBayamH.

(3) s xoHcosm 3 OOKOBUM OOMEKyBadeM Iie-
pendayeHUM JIMIIE Y OIOpi, CBITIIOBA BiacTaHb |

BiJl KIHIII KOHCOJII JIO JIMIIS OTOPU HE MOBHHHA
MIEPEBUIIYBAaTH MEHIITY 3 TBOX BEJIMYHH:

Ir <25 be

abo
or
I, < 100 b?/d,

ne be OepeThest Ha JTHIBOBIH TOBEPXHI OMOPH.
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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 is 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, Ir,
should not exceed:

(5.15)

(5.16)

where: bc is taken at the face of the support.



5.5.3 IlonepeuHi cTiHU Wi Ji€l0 HABAHTAaMKEH-

Hl 3pi3y/3cyBYy
(1) Ipu ananizi CTiH KIAIKU, TATAHUX i 3pia-
I0YOTO HABAaHTAXCHHS, - TPYKHA JKOPCTKICTh

CTiH, BKJIOYaro4yM (haHii, mMOBUHHA OyTH BHKO-
pUCTaHA SK XKOPCTKICTh CTiHU. JIJs CTiH BHIIUX
HDK JIBl iX JJOBKHUHHU — BIUIMBOM 3pi3HUX nedop-
MaIlii Ha )KOPCTKICTb MOKHA HEXTYBATH.

(2) Cikyua crina abo yacTHHA TakKoi CTIHH MOXeE
PO3TIsIATHCS TaKOO, IO JIi€ SK (aHenpb Ha 3pi-
3HY CTIHY IIPH YMOBI, IO 3’€THAHHS 3pi3HOT CTi-
HU 70 (IaHIs 3JaTHE TMPOTHIIATH BiIMOBIIHUM
IisM 3pizy, 1 mpu ymoBi, mo ¢(ranens He Oyne
THYTHCS B MEXaX JOIMYCTUMOT JTOBKUHH.

(3) HomxuHOMO 0001 CIKy4Oi CTIHH, SKa MOXKE
pO3rIAJaTUCh TaKOlo, 110 i€ sIK ¢uiaHelpb (JAuB.
PUCYHOK 5.6), € TOBIIMHA 3PI3HOI CTIHU + 3 KOXK-
HOTO 1i 00Ky (1€ HEOOX1AHO), SIK MIHIMYM:

- hwt/5, me hwot — 3aranpHa BHcoTa 3pi3HOT
CTiHH;

- TIOJIOBMHA BIICTaHI MDK 3pI3HUMHU CTiHa-
M (ls), Kou 3’€JHaHI CIKy4O0 CTIHOIO;

- BIJICTaH1 JIO KiHIIS CTIHU;

- mosoBuHA CBiTI0BOT BUucoTH (h);

- IIICTh TOBIIMH CIKy4Oi CTiHHU {.

(4) B cikyunx cTiHaxX OTBOpaMH 3 pO3MipamMu
MeHmumMu 3a h/4 a6o /4 moxxHa HEXTyBaTH.
OtBopu 3 po3mipamu Oinbie Hixk h/4 a6o 1/4 mo-
BHHHI BPaxOBYBaTHCh, SIK TakKi, 110 MapKYIOTh Ki-
HElb CTIHU.

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 stiff-
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:

— htwt 5, where hiot 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 (h);

— six times the thickness of the intersecting wall,
t.

(4) In intersecting walls, openings with dimen-
sions smaller than h/4 or I/4 may be disregarded.
Openings with dimensions greater than h/4 or 1/4
should be regarded as marking the end of the wall

3) —1

Pucynok 5.6. - Illupunu ¢aranmro, siki MOKYTh J0IYyCKATHCH IS 3Pi3HUX CTiH

1 — menme 3a: hwot/5, 1s/2, h/2, 6 t;
2 — ciKyua CTiHa,

3 — 3pi3Ha CcTiHa

Key

1) the lesser of hwt/5, Is/2, /2, 6 t;

2) intersecting wall
3) shear wall

Figure 5.6 — Flange widths that can be assumed for shear walls
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(5) Ao moxputTs (MiAJIOTH) MOXKYTh OyTH ife-
aJli30BaHi SIK XKOPCTKI AlarpaMu, TO TOPU3OHTAIb-
Hi CHJIM MOKYTh OYTH pO3MOJIUIEHI B 3pI3HUX CTi-
HaX MPOTOPLIHHO IXHIii )KOPCTKOCTI.

(6)P Koy mutaHoBe po3TamryBaHHS 3pi3HUX CTiH
acuMeTpuyHe ado 3 SIKOIiCh 1HIIOI MPUYMHU TOPH-
30HTaJlbHA CHJIA EKCLEHTPUYHA JI0 3arajbHOro
HEHTPY KOPCTKOCTI KOHCTPYKIIii, TO PO3paxyHOK
[IOBUHEH BpaxoByBaTH e(eKkT oOepTaHHs, IO
3’SIBISIETECS. HA OKPEMHX CTiHaX (TOPCIOHHHIMA
edexr).

(7) Sxmo nokputTs (MiAJIOTH) HE MAIOTh JIOCTAT-
HBOT )KOPCTKOCTI, KOJIM PO3IJISIIAI0THCA SIK TOPU-
30HTaNbHI Alapparmu (Hanmpukiaji, 30ipHi OeToH-
H1 OJIOKH, K1 HE 3’€/IHaH1), TO TOPU30HTAJIbHI CH-
T OTIOPY 3PI3HUX CTiH HEOOX1IHO OpaTH SIK CHIH
MTOKPUTTIB, J10 KX BOHU O€3M0CepeHbO 3aKpiM-
JIeH1, SIKIIO HEe BUKOHAHO HAIIBXXOPCTKUM aHaTI3.

(8) MakcumanbHe TOPU30OHTAIbHE HAaBAHTAKEHHS
Ha 3pi3HYy CTiHY MoXke Oyt 3meHiieHe Ha 15%
P YMOBI, II0 HABaHTa)XEHHS Ha MapayebHi
3pi3H1 CTIHU BIAMOBITHO 30UIbIIICHE.

(9) Tlpu BuBeneHHI MPOEKTHOTO HABAHTAKCHHS,
SIKe CTIpUsiE OTIOPY 3pi3y, BEpTUKAIbHE HABaHTa-
KCHHS, TIPUKJIAZICHE JI0 TUTHT, SIKi CTATYIOTBCS 110
JTIBOM HampsIMKaMH, MOK€ OyTH PO3IOIICHO PiB-
HOMIPHO B MIAMUPAIOYH CTiHAX; B pa3i MOKPHUTTS
a00 TUIUT MEPEKPUTTS, SIKI CTATYIOTHCS 1O OJTHO-
My HampsAMKY, - posTamoBane mix 45° maBanTa-
KCHHSI MOK€ PO3IJISIIATHCH TPH BHBOII OCHOBOTO
HABAaHTAXXCHHSI HA HIDKHIX MMOBEpXax, Ha CTiHaX
SIK1 HE HABaHTa)KEH1 OE3110CEPETHBO.

(10) Posmomin 3pi3HOTO HAINPYXEHHS B3JI0BXK
CTHCHYTOT YaCTUHH CTIHH MOJKE€ MPUHMATUCH TO-
CTIMHUM.

5.5.4 EneMeHTH apMOBaHOI KJAQAKU MiJ Ji€l0
MONEePeYHOr0 HABAHTAKEHHSI

(1) Ilpu oGuucieHHi MPOEKTHOTO 3PI3HOTO HaBa-
HT2KEHHS B €JIEMEHTaX apMOBAHOT KJIaJIKH 3 PiB-
HOMIPHO PO3MOJIUICHUM HABAaHTAXKCHHSIM — MOXK-
Ha TMPUNAHATH, OI0 MaKCUMaJbHE 3pi3HE 3yCHILIS
Mae miciie Ha Bigctani d/2 Bin muns omopwu, ae d —
edeKTUBHA INIHUONHA eIEMEHTY.

(2) IIpu npuHATTI MaKCUMAJILHOTO 3pi3HOTO Ha-
BaHTaXEHHS Ha BiacTtaHi /2 Bim juis omopu -
HEOOX1/THO 3aJOBOJILHUTH HACTYITHUM YMOBaM:

- HaBaHTAXXEHHS 1 pPeakilii OMopu 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



BU3MBAIOTH JIarOHAJIbHE CTUCKAHHS B EJIEMEHTI
(mpsime oOmMpaHHs);

- Ha KIHII OMOpH — HEOOXiJHe HANpPYKEHHS ap-
Matypu Ha Biactani 2,5 d Bij JnuIs Oomopu aHKe-
PYETHCSI B OTIOPI;

- MPOMDKHII OTOpi - HEOOXiTHEe HAMPYKEHHS ap-
MaTypyd Ha JIMI OMOPH PO3MOBCIOKYETHCS Ha
JOBXKUHY He MeHmie 2,5 d + 10BXKHHA aHKEPY B
MIPOTOHI.

5.5.5 CTtinu KJIaAKH HijJ gi€i0 00KOBOro HABAH-
TaKEeHHS

(1) Ilpu ananizi CTiH KJIaAKH, MIIaHUX 111 O0KO-
BOTO HABaHTAXXEHHS, HEOOX1THO B3SATH JI0 yBaru
HaCTYITHE:!

- JII0 T1IPO130JIALIHHOTO IPOIIAPKY;

- YMOBHM OONUpaHHS Ta IUIICHICTh (HEPO3pPUB-
HICTh) HaJl OTIOPAMHU.

(2) ObGnumboBaHa CTIHA MMOBHHHA aHANI3YBaTHChH
SIK OJHO-JIMCTOBa CTIHA, 3BeAeHa ILUIKOM 3 OJI0-
KiB, 1110 JJAIOTh HU3BKY MIITHICT 3THHY.

(3) Pyxome 3’e¢qHaHHS B CTiHI Ma€ OyTH PO3IJIs-
HYT€ SIK KPOMKa, Yepe3 sIKy MOMEHT 1 3pi3 HE MO-
)KYTh TIEPE/IaBATHUCh.

IMPUMITKA: IIpoekTyroTbCsl CIIemiaibHI aHKEPH IS
nepeaadi MOMEHTY 1/a00 3pi3y depe3 PyXOMHUU IIIOB;
iXHe BUKOPHUCTAHHS HE ITIIAIAE I Iif0 IHOT0 CTaH-
JapTy.

(4) Peaxmisi B3I0BX KpPOMKH CTIHM Ha HaBaHTa-
KCHHSI MOK€ MPHUITYCKATHCh PIBHOMIPHO PO3IIO-
JUICHOIO TPU MPOEKTYyBaHHS 3ac00IB 0ONUpaHHS.
OOMexeHHs B 0oMOpi MOke OyTH 3a0e3IedeHe 3a-
TSKKOIO, TOKPUTTSIMH a00 MEPEKPUTTIMH.

(5) Tam, ne HaBaHTa)keHi 300Ky CTIHU 3aKpIilJIeH1
(mmB. 8.1.4) 10 BepTUKAILHO HABAaHTAXKCHHUX CTiH,
abo ne 3ami300eTOHHI MOKPUTTS BIUIMBAIOTH Ha
HUX, - ONIOpa MOXKE PO3IIIAAATUCH SIK HEPO3pi3Ha
(barato omopna). ['impoizonsriiiHuii TpoIIapox
MOBUHEH PO3TISAIATHCh K TakKuH, 10 3adesme-
gyye mpocrte obmupanHs. Tam, ne cTiHH
3’€IHYIOTBCSl 3 BEPTUKAIbHO HABAaHTAXXEHOIO He-
CY4OI0 CTIHOIO 200 IHIIO KOHCTPYKIIIE€I 3a J0-
MTOMOTO0 3aTSDKKH MPU BEPTUKAIBHUX KPOMKaX,
MO)XKHA TPUUHSATH YaCTKOBY HEPO3PHUBHICTH MO-
MEHTY IpU BEPTUKAJIbHUX OOKaxX CTiHH, SKIIO Mi-
IIHICTh 3aTSKOK MEepEeBipeHa 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 myCTOTHHX CTiH MOBHA HEPO3PUBHICTH
MOXKE€ MPHUMYCKATUCh HABITh SKIIO OJUH JIUCT €
HEPO3PHUBHO 3B’S3aHUM Yepe3 ONopy, NpU YMOBI
[0 IMYCTOTHA CTiHA MA€ 3aTSXKU 3TigHO 3 6.3.3.
HaBanrtaxxeHnns, nepenane Bijl CTiHM A0 ii OTIOpH,
MOXKe OyTH MpUHHATE 3aTSHKKAMH TUTBKH 10 O/l
HOTO JINCTA, TIPH YMOBI IO € aJIeKBATHUI 3B'SI30K
MDK JIBOMA JIHCTaMH (TIOJIOTHaMu, uB. 6.3.3) ok-
pEMO y BepTUKAIBHUX KPOMKAxX CTiH. Y BCIX iH-
IIMX BUIIAJKaX MPHUITYCKAEThCS YaCTKOBA HEPO3-
PHBHICTb.

(7) Konu crina obnupaerbest B310Bk 3 abo 4
KPOMOK, TO pO3paxyHOK MpPHUKIaJ€HOTO MOMEHTY
MEdi MOKe BUKOHYBaTHCh TaK:

- KOJI IUIOIIMHA pYHHYBaHHsS MapajieibHa 0
IIBIB OCHOBH, TOOTO B HANIPSAMKY fyk1, TO:

Med1 = a1 Weq 12 Ha OIMHWITIO TOBKUHK CTIHA

- KOJIM IUIOIIMHA PyWHYBAHHS NEPIEHANKYISIpHA
JI0 IIBiB OCHOBH, TOOTO B HAmpsMKY fxk,
TO:

Meg2 = a2 Weq 12 Ha 0JMHUIIO BUCOTH CTiHH,

ne:

01, 02 — KOe(QIIIEHTH MOMEHTIB 3THHY 3 Bpaxy-
BAHHSAM CTYIIHHIO THYYKOCTI KPOMOK CTiH, Bij-
HOILIEHHS BHUCOTH 1O JOBXHUHU CTIH; BOHHU MO-
XKyTh OYTH OTPUMaHi 3 BIAMOBITHOI TEOPIi;

| — noBxuHa CTiHM;

WEd — mpoekTHe momepedyHe HaBaHTAXEHHS Ha
OJIMHULIIO TUIOLII.

[MPUMITKA: 3nauensas Koe]illieHTIB 3TUHY 01 1 02
MOXyTh OyTH oTpuMaHi 3 gomarky E mis omHo-
JUCTOBUX CTiH 3 TOBIIMHOI MeHIe abo piBHOW0O 250
MM, JI€ 01 = [az,

He

[\ — OPTOTOHAIIbHE CITIBBIIHOMIEHHS MTPOEKTHUX MIill-
Hocreil Ha 3ruH Knaaku: fuai/ fue, ouB. 3.6.3 a6o fya1,
appl Txdz, muB. 6.3.110(4), a60 fxd1/ fxdz, app, 1UB. 6.5.2.(9).

(8) KoedirieHT MOMEHTY 3rMHY NpH T1IpOi30Jisi-
LIfHOMY TPpOIIApKy MOXKE NPUHUMAaTUCh AK JUIs
KPOMKH, HaJl SIKOI0O Ma€ Miclie IMOBHA HEPO3PHUB-
HICTb, KOJIU TIPOEKTHE BEPTUKAIbHE HANpPYKECHHS
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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, Megi,
may be taken as:

— when the plane of failure is parallel to the bed
joints, i. e. in the fxq 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 fu direction:

height of the wall (5.18)

(5.18)

where:

a1. o2 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;

| - s the length of the wall;

WEeq - 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 a1 = poe

where:

u - is the orthogonal ratio of the design flexural
strengths of the masonry,

fuar/ fxa2, see 3.6.3 or fygiapp/ fxd2, See 6.3.1. (4) or
fxdl/fde,app, see 652(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 TiIPOI3OJAIII0 JOPIBHIOE ab0 TEPEeBHILyE
MPOEKTHE HANPYKEHHS PO3TATY, 00YMOBIIEHOTO
MOMEHTOM, 1110 BUHUKAE 3-3a PEAKIIil.

(9) Konu criHa migmupaeThcsl TUTBKU B3JOBXK ii
HIDKHIX a00 BEpXHIX KPOMOK, TO MPUKJIAJCHHMA
MOMEHT MOXX€ OyTH pO3paxoBaHMU i3 3BUYAWHUX
IH)KEHEpHUX MPUHIUIIB, OEpydH /0 yBaru Jrooy
HEPO3PUBHICTH

(10) Ipu momepeyHo HaBaHTaXEHiM maHeni ado
CTiHI, 1[0 BUTBHO CTOITh, 30yJOBAHMX 3 KIQJKH i3
3aCTOCYBaHHSM pO34YMHY Mapok M2...M20, i
CIPOEKTOBAaHUX 3TigHO 6.3, - pO3MipH MOBHHHI
00OMEXyBaTUCh JI0 PO3MIPIB OTPUMAHHUX INPH 3a-
CTOCcyBaHH1 AojaTKy F, abu yHUKHYTH HeOaxka-
HUX MOMEHTIB, BUTIKAIOYHM 3 BIAXUJIEHB, MOB3Y-
4OCTI, YCaJKH, TEMIIEpATypH Ta PO3TPICKYBaHHS.

(11) IIpu HeperynspHux opmax cTiH abo CTIH 3
3alPOEKTOBAHUMH BAKIIMBHUMHU OTBOPAMHU — MOXKE
OyTH BUKOPHCTAHO aHAJI3, 1[0 BUKOPUCTOBYE Me-
TOJ OIIHKH JUI OTPUMAaHHS MOMEHTIB 3TMHY B
IUIOLIMHAX, HAmpukiaj. Merosa KiHLEBOroO efe-
MEHTYy abo aHaJIoTito JiHIi pyliHYyBaHHS, Oepyuun
JI0 yBarW aHI3OTPOTIIO KJIAJIKH TaM, Jie¢ HeoOXin-
HO.

Po3ais 6 I'panuyHmii cran

6.1 HeapmoBaHi ctinu KJaaaku mix giero (B oc-
HOBHOMY) BepPTHKAJIbHUX HABAHTaKeHb

6.1.1. 3araJuanHi BizomocTi

(1)P Omip cTiH KK BEpTUKAIBPHOMY HaBaH-
TaXEHHIO Mae 06a3yBaTHUCS HA TeOMETPIi CTIHH,
BIUIMBI MMPHUKJIQJCHOTO EKCIIECHTPUCHUTETY 1 BJIac-
TUBOCTSIX MaTepiary KIaIKH.

(2) Ilpu po3paxyHKy BEpTUKAIBLHOTO OMOPY CTIH
KJIQJIKK MOJKHA MPHUITYCTUTH, TIO:

- IJIOIIMHHI PO3Pi3H 3aJUINAIOTHCS IJIONIHHO;
- CHJIa PO3TATY KIIAJIKH, TIEPIICHANKYIISPHA 10
TOPU30HTAILHOTO IIBa, CTAHOBUTD HYJIb.

6.1.2 IlepeBipka HeapMOBaHMX CTiH fKi mia-
AAI0ThCSl B OCHOBHOMY /il BEPTHKAJbHOIO Ha-
BAHTaKEeHHS

6.1.2.1 3arauanHi BizomocTi

(1)P Ilpu rpaHMYHOMY CTaHi1 NPOEKTHE 3HAYCHHS
BEPTUKAJILHOTO HaBaHTakeHHs Neq, MPUKIaJeHO-
ro J0 CTIHHM KJIaJKH, Ma€ OyTH MeHIIe abo piBHE
MPOEKTHOMY 3HAYEHHIO BEPTUKAIBHOTO OMNOPY
ctinu NRg, Tax mo:
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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.

Section 6 Ultimate Limit State

6.1 Unreinforced masonry walls subjected
to mainly vertical loading

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 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:



Ned < NRd.

(2) IlpoexkTHe 3HAa4YEHHSI BEPTUKAIBLHOIO OINOPY
NRrd OTHOJIMCTKOBOI CTIHM HA OJUHHULIIO JTOBXWUHUA
JIa€THCS:

Nrd = @ t fq,

ae:

@ — MOKa3HUK 3MEHIICHHS 3/1aTHOCTI @; 3BepXy
a00 3HM3Y CTiHU YU @m TIO0 CEpeMHI CTIHHU, K 11e
HEOOXiJJHO, TPH BpaxyBaHHI ePeKTiB CyOTHIIbHO-
cTi ab0 EKCIEHTPUCUTETY HABAHTAXKEHHS, SKUN
oTpumyemo 3 6.1.2.2;

{ — TOBIIMHA CTIHU;

fg — mpoekTHa KOMIIpeciiiHa MIlHICTh KITaJKH, SKa
orpumana 3 2.4.1 ta 3.6.1.

(3) Tam, nme mutoma mepepizy crinu Menma 3a 0.1
M?, TIpOeKTHa KoMIpeciiina MinHicTs fq moBuHHA
MHOKHUTHCH Ha MOKa3HUK:

(0.7 + 3 4),

ne A — TIoIa HaBaHTaKEHOTO TOPH30HTAIBHOTO
nepepizy CTiHM, BUpaKeHa B KBaJ[paTHUX METpax.

(4) Jlnst myCTOTHUX CTiH KOKHHM JUCT (TIOJIOTHO)
Mae OyTH TepeBipeHUN OKPEeMO, BUKOPHUCTOBYIO-
YH TUIOCKY IUIONIY HABaHTA)KEHOTO JIUCTA 1 Bij-
HOIIICHHSI CYOTHJIBHOCTI, OCHOBaHE Ha €()EKTHB-
Hild TOBIIWHI MyCTOTHOI CTiHHW, pPO3paxoBaHIi 3a
piBHsHHSM (5.11).

(5) O6nuupoBaHa CTiHA MOBUHHA OyTH CIIPOEKTO-
BaHa TakUM K€ YMHOM, SIK 1 OJHOJHMCTA CTIiHA,
30ymoBaHa LUIKOM 3 Oulbln ciaaOkux ONOKiB, Oe-
pyun 3HadeHHs K 3 Tabmumi 3.3, BiactuBe s
CTIHM 3 TIOB3/IOBXKHIM IIIBOM PO3UUHY.

(6) IBox-nucToBa CTiHa, 00’ €IHaHA Pa30M 3TiIHO
crarTi 6.5, MOXXe OyTH CIIpOEKTOBaHa: K OJIHO-
JUCTa, SIKIIO 00MIBa JMCTH MAalOTh HaBaHTaKEH-
Hs pIBHOTO 3HAuY€HHS, a00 aTbTEPHATUBHO - SK
MyCTOTHA CTiHA.

(7) Konu danbii abo BUiMKH (Ma3yxu) 3a Mexa-
MU I'paHUIlb JaHUX B CTATTi 8.6, TO BILJIMB Ha He-
Cydy 3HaTHICTh Ma€ OpaTHCh /10 yBard TakKuM 4H-
HOM:

- BepTUKaJbHI (hanbli abo BUIMKH MalOTh PO3T-
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(6.1)

(2) The design value of the vertical resistance of
a single leaf wall per unit length, Nrq, IS given

by:

(6.2)

where:

@ is the capacity reduction factor, @;; at the top
or bottom of the wall, or @n, 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, fq, should be multiplied
by the factor:

(6.3)

where:A 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 (51 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



JS1aTUCh a00 SIK KiHeIb CTiHU, a00 allbTepHATUB-
HO — 3QJIMIIKOBI TOBIIMHU CTIHU MalOTh OyTH BH-
KOPHCTaHi B po3paxyHKax MpH MPOEKTyBaHHI Be-
PTUKAIBHOIO ONOPY HABAaHTAKEHHS;

- TOpHU3OHTAIBHI a00 HaxwieHi (aiblli MaOTh
OyTH OmpaIbOBaHI MEPEBIPKOIO MIITHOCTI CTIHU
IIpH MMOTOYHOMY TOJIOKEHHI (aybiist, Oepydu a0
yBaru €KCLIEHTPUCUTET HaBaHTAKECHHSL.
[NPUMITKA: Sk 3aranbHe NHpaBuUiIO, 3MEHILIEHHS Y
BEPTUKANBHIN HeCyYiil 31aTHOCTI MOXKe OyTH MPHUKH -
T€ TPONOPLIMHUM JI0 3MEHIICHHS IUIONII Tepepidy,
00YMOBJICHOTO BEPTHUKAJIbLHUM (aiblieM abdo BHIM-
KO0, TIPY YMOBI, 1[0 3MEHILEHHS B IJIOLII HE Tepe-
Butye 25%.

6.1.2.2 Iloxka3HMK 3MeHIIEHHS Ha CYOTHJIb-
HICTh Ta eKCIeHTPUYHICTH

(1) 3HaueHHs Moka3HMKA 3MEHIIEHHS @ Ha cy0-
TUJIBHICTD Ta €KCLEHTPUUYHICTh MOXKE Oa3yBaTHCh
Ha MPSMOKYTHOMY OJIOL1 HaNIpyX€HHS TaKUM YH-
HOM:

(i) Haropi abo 3uu3y crinu (@;)

@121—26,'/1:,

1€ e; — eKCIICHTPUCHUTET 3BepXy abo 3HU3Y CTi-
HU, 32 00CTaBHHAMH, PO3PaXOBaHH 3 BUKOPHC-
TaHHM PiBHSHHA (6.5):

ei = Mig/Nig + ene + €init >0.05 ¢,

ne:

Mig — IpOeKTHE 3HAYCHHS MOMEHTY 3THHY 3Be-
pXy abo 3HU3Y CTIHU, 10 BUTIKAE 3 EKCHEHTPH-
CUTETy HABaHTAXXCHHS TEPEKPUTTS IMPHU OIIOPI,
MpoaHaIi30BaHOTO 3rimHo 1o 5.5.1 (muB. puc.
6.1);

Nid — IpOeKTHEe 3HaUYCHHS BEPTUKAJIHLHOIO HaBa-
HTa)XCHHsI 3Bep3y a00 3HU3Y CTiHH;

€he — EKCLIEHTPUCHUTET Haropi a0 BHU3Y CTIHH,
SKIIO 1I€ Ma€ Miclie, 0 BUTIKa€e 3 TOPU3OHTA-
JbHUX HaBaHTa)XEHb (HANpUKJIAl, BITPY);

€init — TOYATKOBUH EKCIICHTPUCHUTET;

{ — TOBIIMHA CTIHU.
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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:

(i) At the top or bottom of the wall (&i)

(6.4)

where: e; 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);

Nig is the design value of the vertical load at

the top or bottom of the wall,

ene IS the eccentricity at the top or bottom of
the wall, if any, resulting from horizontal
loads (for example, wind);

einit IS the initial eccentricity (see 5.5.11);

t  is the thickness of the wall.



h Y

Pucynok 6.1. MomMeHTH 3 pO3paxyHKy eKCHEHTPUCHTETIB

1 — Muq 3HUBY IEPEKPUTTS;
2 — Mmg —T10 cepenuHi CTiHM;
3 - M2g — Haropi mepekpuTTs

1) Muq (at underside floor)
2) Mmg (at mid height of wall)
3) Myq (at top of floor)

Figure 6.1 — Moments from calculation of eccentricities

(ii) ITo cepeauni Bucotu ctinu (Pm)

BukopucToByIOUH CIIPOIIEHHS 3arajbHOTO MPHH-
uuny, gaHoro B 6.1.1., moka3HUK 3MeHIIEHHS P
Mo0JIM3y CEPEeMHN BUCOTH CTIHU MOXKE OyTH BU-
3HaueHO 3 A0oAaTKy G, BUKOPUCTOBYIOUU Emk, /€
€mk — EKCLIEHTPUCUTET MOCEPEIUH1 BUCOTHU CTIHHU,
pO3paxoBaHUil 3 BUKOPUCTAHHSM PiBHSAHB (6.6) 1

(6.7):

emk=€em+ ex>0.05t;

em= Mmd / Nmd +€nm = €init;

ae:

€m - EKCLIEHTPUCHUTET 3-32 HABaHTAXEHb;

Mmd - MpOEKTHE 3HaYeHHs HalOUIbIIIOT0 MOMEH-
Ty MOCEpeNHI BUCOTH CTiHHM, L0 BUTIKAE 3 MO-
MEHTIB Haropi i 3HM3y CTiHM (auB. puc. 6.1),
BKJIIOYAIOYN JI00€ HAaBaHTAXXECHHS, NPUKIAJCHE
eKCIIEHTPUYHO JI0 JIMLS CTIHHM (HANpHUKIJIAA, KOH-
coui);
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(i) 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, @, may be determined
from Annex G, using emk, Where:

emk IS the eccentricity at the middle height of
the wall, calculated using equations (6.6) and
(6.7):

(6.6)

(6.7)

where

em IS the eccentricity' due to loads;

Mmd 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 3HaUCHHsS BEPTHKAIBHOTO Ha-
BaHTa)KEHHS MOCEPEANHI BUCOTU CTiHM, BKIIIOYa-
104M J1I00€ HaBaHTa)KEHHS, MPUKIIAJICHE EKCIEHT-
PUYHO JIO JIUIIS CTiHH (HAIPUKIA, KOHCOJM);

€hm - EKCIEHTPUCUTET TOCEPENNHI CTIHU, IO
BUTIKA€ 3 TOPU3OHTAIBHUX HABAHTAXKEHB (HANpU-
KJaj, BiTpy),

[TpumiTka: 10gaBaHHS €nm 3aJICKHUTH Bif CIIOJY-
YEeHHSI HABAHTAXXCHB, SIKE BUKOPHCTOBYETHCS TPH

Bepudikarii.

Einit - TIOYaTKOBHMH EKCIIEHTPUCUTET ([IHB.
5.5.1.1);

het - edexTuBHA BHcoTa, oTpuMaHa 3 5.5.1.2,

abo BIANOBIIHE OOMEXEHHS YU YMOBA IiJCUIICH-
HS;

ter — edexkTuBHA TOBLIMHA CTIHH, OTpHUMaHa 3
5.5.1.3;

€k - EKCIICHTPHCHUTET 3-3a MOB3Y4YOCTi, PO3paxo-
BaHMI1 3a PIBHAHHAM (6.8):

ex = 0.002 o het (t €m)Y?/ tes,

I€ Qoo - KIHIEBUHA KOEPILIEHT MOB3YUOCT! (IUB.
npuMitky mia 3.7.4(2)).

(2) Inst cTiH, M0 MalOTh CIIBBIAHOIICHHS CyOTH-
JBHOCTI (KPUXKOCTi) A. @00 MEHIIE, €k MOXKE J0-
PIBHIOBATH HYIIIO.

[MPUMITKA: 3nauenss A, sike€ BUKOPHCTOBYETHCS B
MeBHIN KpaiHi, MOkHA 3HaiiTH B HarmioHanmsHOMY 10-
IaTKy; pekoMeHoBaHe 3Ha4eHHs A. = 15. Kpaina mo-
’K€ BCTAHOBHTH PI3HHIIO IS PI3HUX THUIIB KIAIKH
IIOJI0 HAIlIOHAJIFHOTO BHOOpPY, 3pOOJNIEHOro IS KiH-
1IeBOro KoedilieHTa MOB3y4YOCTi.

6.1.3 Crinn, mo miaganTbCcs 30CepeaKeHOMY
HABaAHTAKEHHAM

(1)P ITpoekTHe 3Ha4YeHHSI KOHLIEHTPOBAHOTO BEp-
TUKaJILHOTO HaBaHTaXeHHS NEgde, MPUKIAICHE 10
KaM’sIHO1 CTiHH, Ma€ OyTH MeHIIe HiK abo piBHE
MIPOEKTHOMY 3HAYEHHIO ONOpPY CTIHM Ha BEpPTHUKa-
JIbHE KOHIIeHTpoBaHe HaBaHTa)KeHHS NRrdc, TOOTO:

NEdc < NRdc-
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Nma 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 IS 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 . Mma /Nma Should be taken into account.

et IS the initial eccentricity (see 5.5.1.1);

Nef is the effective height, obtained from
5.5.1.2 or the appropriate restraint or stiff-
ening condition;

ter 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, Neqc, applied to a masonry wall, shall be less
than or equal to the design value of the vertical
concentrated load resistance of the wall, Nrqc,
such that

(6.9)



(2) Konu crina, moOynoBaHa 3 KaM’ssHUX OJIOKIB
1-i rpymu, po3pobiieHa 3rifHo A0 po3aAlTy 8 1 He €
000JIOHKOBOIO HAIUIACTOBAHOIO CTIHONO, IMiJgaHi
Ji1 KOHIICHTPOBAHOTO HABAHTAXCHHS, TO MPOCKT-
HE 3HAYCHHsI OTOPY CTIHM Ha BEPTHUKAIbHE HaBa-
HTQ)KCHHS BU3HAYAETHCS TaK:

Nrdc = 8 4b fa,

B=(1+0.3 ar/he)(L5 -1.1 Ay /A«)

1 He Moxe Oytu MeHmie Hix 1.0, Hi OUTbIIEe HIXK:

1.25+i abo 1.5, tuBASYKCH, 1110 MEHILIE,
2h

C

ne:

f — MOKa3HUK 30UTbIIEHHS ISl KOHIEHTPOBAaHUX
HaBaHTA)XCHb;

a1 — BIJICTaHb BiJ KIHI[I CTIHM IO HaWOIMX4Ol
rpaHi HaBaHTa)keHOT o0macti (quB. puc. 6.2);

hc — BucOTa CTiHK Ha piBHI HAaBAaHTAKCHHS,

Ap — HaBaHTa)KeHa IUIOIIA;

Aef — edexTHBHA I1JI0IIA OMOPH, TOOTO lefm - t;

lefm — eeKTHBHA TOBKHHA OTIOPH, SIKa BU3HAYCHA
MOCepEeIMHI BUCOTHU CTIHM a00 MPOCTIHKY (IUB.
puc. 6.2);

t - ToBmMHA CTiHM, Oepydd JO yBaru riauOMHY
HiII B IIBaX, OUIBIIE 33 5 MM;

Ap /At — He OepeThes OunbIie Hik 0.45.

[TPUMITKA: 3HauenHs mis MOKa3HHUKA 30UIBIIEHHS
It ff naHi rpadikoM B qogatky H.

(3) dns crin 3 xameniB (OmokiB) rpym 2,3,4 Ta
CTIH 3 3allOBHEHHSM TOPU30HTAIBHHX IIBIB IO-
JIOCOI0 3 Kpar0 HEOOXiJHO BHUKOHATH IMEPEBIPKY.
Hanpyxensst B kiaaui 0e3nocepenHbo i Oro-
PO BiJl 30CE€pEHKEHOT0 (JIOKAIBHOTO) HAaBAHTAa-
KEHHSI He TMOBHUHHI MEPEBUIIYBAaTH PO3PaXyHKO-
BUH OMIp CTUCKY KaM’siHOi kiaaku fq (pu BHKO-
pucranni f=1.0).

(4) ExcueHTpucuTeT NpUKIaaHHs 30CEePEIKEHO-
ro (JIOKaJIbHOTO) HaBaHTAKEHHS, BiAMIpEHUH Bil
ocCi, 1[0 MPOXOAUTH Yepe3 LEHTP TSKIHHSA CTIHU
HE TIOBUHEH NepeBuIlyBatu t/4 (AUMB. PUCYHOK
6.2).
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(2) When a wall, built with Group 1 masonry
units and detailed in accordance with section 8,
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:

1254 % or 1.5 whichever is the lesser

2h,
where:
S is an enhancement factor for concentrated
loads;
ar s the distance from the end of the wall to the
nearer edge of the loaded area (see figure 6.2);

he is the height of the wall to the level of the
load;
Ap is the loaded area;

Aer Is the effective area of bearing, i. €. lefmt;

letm 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;

A

is not to be taken greater as 0,45.
f

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 fq (i.e. £ is taken to be 1.0).

(4) The eccentricity of the load from the centre
line of the wall should not be greater than t/4 (see
figure 6.2).



(5) Y Bcix BUMaakax mij onopamu B mepepizax Ha
MOJIOBHHI BHUCOTH CTiHM TOBWHHI BHKOHYBATHUCS
BuMorH 6.1.2.1. /lani BUMOTH PO3MOBCIOKYIOTh-
Cs TAKOXX HAa BUITAJKHU JEKUIBKOX OJHOYACHO Ii-
I0OYMX BEPTHUKAIBHUX HABAaHTAKCHHSX, L0 Ha-
KJIaIal0ThCsI, TA OCOOJIMBO Y BUIAJKY, KOJH Ha-
BaHTO)KEHHS HA YACTHHY IIOBEPXHI BIIHOCHO
VIIUTBHEHI, B PE3yJbTaTi YOTO BiOyBa€ThCs B3a-
€MHE HaKJIQJaHHS TUIONUHHA PO3IOIUICHHS HaBa-
HTa)KEHHS B ITepepi3i Ha MOJIOBUHI BUCOTH CTIHH.
(6) JlokanpHi HaBaHTaXXCHHS HAa YaCTUHY TOBEp-
XHI TIOBMHHI IepeaaBaTucsi Ha KameHi (O1okm)
rpynu 1 abo npyruii cyuinbHUM OJOK TaKUM YU-
HOM, 1100 OBX)WHA KaMmeHs (0J10ka) TOpIBHIOBA-
Ja HEOOXIAHIM MIMPUHI ONOPH IUIIOC BUCTYNH 3
000X cTopiH. Buctyn yTBOproeTbes npu po3mnoai-
J1 TUCKY Mig KyroM 60° 10 HHXKHBOI MOBEPXHI
cyuuipHOro Marepiany. Ilpu kiHueBiit omopi BU-
CTyNl HEOOXiTHE MaTH TUIBKH 3 OJIHIET CTOPOHHU.
(7) Sxmio 3ocepemkene (JIOKanbHE) HaBaHTAXKEH-
HS NepeaeTbes Ha KJIaJKy 4epe3 JOCTaTHBO KO-
PCTKy Oanky, IO pO3MOJUIsE€ HaBaHTAXKEHHS
(omopHy MOAYIIKY) 3 UIMPUHOIO sIKa TOPIBHIOE t
cTiHH, BUCOTOIO He MeHm 200 MM Ta JTOBXHHOIO
OUTBIII TPHOXKPATHOTO 3HAYCHHS IIMPHHH OIOP-
HOT IUIOIIAJKH I11J] HABAHTAKEHHIM, TO PO3paxy-
HKOBE CTHCKAalOue HaINpY>KCHHs B KAl MiJ 1Mo-
IYIIKOIO BiJ] JIOKAJBHOTO HAaBAaHTAXEHHS HE IO-
BHUHHO TiepeBuInyBatu 3uauenus 1,5 fq..

‘VE de ‘\IE de

(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 fq.
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Pucynok 6.2 — Ctinu, 110 Nig1a0Thcsl KOHIEHTPOBAHOMY HABAHTAKEHHIO

1- mnaH,

2 — MepEeTHH.
Key

1) plan

2) section

Figure 6.2 — Walls subjected to concentrated load
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6.2 Ctinu 3 HeapMOBaHOI KJIaJAKH, 10 Mijaa-
I0THCS HABAHTA’KEHHIO Ha 3Pi3 (3¢cyB)

(1)P B rpannyHOMY CTaHi MPOEKTHE 3HAYECHHS
3CYBAaIOUOTO HaBaHTAKEHHsI, PUKJIIAIEHE JI0 CTi-
HU 3 KaM sTHOT KJIajKu VEd, TOBUHHO OYTH MEHIIIE
a00 TOPIBHIOBATH MPOEKTHOMY 3HAYEHHIO OTIOPY
10 3CyBY VRd CTiHH, TaK m100:

VEd< VRd

(2) TIpoexTHE 3HAYCHHS OMOPY 10 3CYBY MPE/-
CTaBJICHO HIDKYE:

VRrd = fvdtlc

ne
fvd — IpOEKTHE 3HAUEHHS MIITHOCTI1 Ha 3CYyB
KaM’siHOI KJIaJIku, oTpuMane 3 2.4.1 ta 3.6.2 Ta
0a3yeThCs HA CEPeIHINA BEIMUMHI BEPTUKATBHUX
TUCKIB HaJl CTHCHYTOIO YaCTHHOIO CTiHH, IO 3a-
Oe3reuye OIip 10 3CYBY;

t - TOBIIMHA CTIHH, 1110 OTUPAETHCS 3CYBY;

lc - MOBXHHA CTUCHYTOT YaCTUHU CTiHH, HE Bpa-
XOBYIOUYH IHIII1 YaCTHHU CTIHH, IO MPAIIOI0Th Ha
PO3TATHEHHS.

(3) JloBKHHY CTUCHYTOT YaCTUHH CTiHM l¢ Ci1ift
PO3paxoByBaTH, IOTYCKAKOYH JIIHIMHUI PO3TIO LT
CTHCKAIO4OTO 3YCHJUIS Ta BPaXOBYIOUH Oy/Ib-5Ki
OTBOpH, BUIMKH Ta KaHaBKH. [Ipu po3paxyHKy
TIJIOIII OTIOPY CTIHM, IO IPOTHUJIIE 3CYBY, HE CIIJ
BUKOPHUCTOBYBATH Oyib-SIK1 YaCTHHH CTiHH, 1110
MIIAI0THCS BEPTHKAILHUM TUCKAM TIPH PO3TST-
HEHHI.

(4) P 3’ennanus CTiH, 110 MPOTUIIIOTH 3CYBY, Ta
(bnaHIIB CTiH, IO 1X MEPETUHAIOTH, CIIiJ KOHTPO-
JIFOBATH 3/IaTHICTh MPOTHUIISTH BEPTUKATBHOMY
3CyBY.

(5) CtucHyTy 4acTUHY CTIHU 1O ii TOBXHHI CIIiA
KOHTPOJIIOBATH Ha 3/1aTHICTh MPOTUCTOSTH BEP-
TUKaJIbHOMY HaBaHTA)KEHHIO, IPUKIATICHOMY JI0
1i€1 YaCTUHU CTIHU Ta KOHTPOJIIOBATHU BIUJIHB Be-
PTUKATHHOTO HABAHTAXEHHS 3CYBY.

6.3 Ctinu 3 HeapMOBaHOI KaM’SIHOI KJIAKH,
10 MiIAI0THCS MONEePeYHOMY HABAHTA-
JKEeHHIO

6.3.1 3araanni BimomocTi

(1) P B rpannyHOMY CTaH1 IPOEKTHE 3HAUCHHS

MOMEHTY, MPUKIIAJCHOTO J0 CTIHU 3 KaM SHO1
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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, Veq,
shall be less than or equal to the design value of
the shear resistance of the wall, Vrq. such that:

(6.12)

(2) The design value of the shear resistance is
given by:

(6.13)

where:
fud 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;

tc 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,
lc, 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, Mgq



Kiaaku Med (1uB.5.5.5) NOBUHHO OyTH MEHUIUM
a00 JOPIBHIOBATH MTPOSKTHOMY 3HAYCHHIO MOMeE-
HTY O1opy cTiH1 MRd, Tax 1mo0:

MEed< MRd

(2) Ilpu mpoexTyBaHHI CIi/1 TAKOK BPaxOBYBaTH
OpPTOTOHAJILHE CIIBBIJHOMIECHHS MIITHOCTI
KaM’SIHOT KJIaJIKU L.

(3) [IpoekTHe 3HaUEHHS MMOTIEPEYHOTO0 MOMEHTY
OTIOpYy KaM’siHOT CTIHM MRd Ha OJTUHUILIIO BUCOTH
a00 JOBKUHU MOXHA 300pa3uTH HACTYITHUM YH-
HOM:

Mgg= f xdZ

e

fxd MPOEKTHA MILIHICTh HA 3THH, 10 BIAMOBIIAE
IJIOLIMHI BUTUHY, OTpruMaHa 3 3.6.3, 6.3.1(4) abo
6.6.2(9)

Z TpyXHHUIl MOMEHT OIOpY Nepepizy BHCOTH
ab0 JOBXUHU OJIOKY CTIHH

(4) Skio € BepTHKaIbHE HABAaHTAKEHHS, TO
CUPHUSATIUBUHN BIUTHB BEPTUKAIHHOTO TUCKY CIiJT
BpPaxOBYBAaTH HACTYITHUM YHHOM:

(1) 32 AOTTOMOTOO0 BUAMMOI MIITHOCT1 Ha 3THH
fxd1,app, B35TOT1 3 piBHSAHHSA (6.16), OpTOrOHANIbHE
CHIBBIIHOIIICHHS, 3aCTOCOBYBaHE y (2), 3MiHIO-
€TBHCS 1 BUTJISLIAE TAK:

fxdl,app: fxdl +04d

ne
fxd1 - MPOEKTHA MILHICTh KJIaJKU Ha 3TUH, JIe
IUIOLIMHA PYHHYBaHHS € MapaielbHOI0 JI0 1IBa
OCHOBH, J1B.3.6.3;

Od - TPOEKTHE KOMIIPECiiiHE HAMNPY>KEHHS Ha
CTiHY, 110 He mepeBaxae 0,2 fq

abo

(i1) 32 TOTIOMOT010 PO3PaXyHKY OMOPY CTIHH,
BUKOPHUCTOBYIOYH Qopmyiny (6.2), B skiii O 3a-
MiHeHO Ha P, BpaxOBYIOUH MIIHICTh HA 3TUH

f xdl1.
[MPUMITKA. 111 YacTuna He po3risigae METOH po-

3paxyHKy (3 BUKOPUCTAHHSIM MIIlHOCTI Ha 3THH.

(5) Amnanizyrouu MOMEHT ONOpPY HEPETHHY Bi-
KOHHOT'O IIPOCTIHKY Y CTiHi, JOBXHHA Bif
¢aHIg 10 MOBEPXHI MPOCTIHKY MOBUHHA
CKJIaJ]aTH MEHILE:

- /10 mns cTiH, po3MilIeHNX BEPTHKAIBHO
MDK KpIIUIEHHSIMU;
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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, Mrq, 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, Mrgq, per unit height
or length, is given by:

(6.15)

where

fxd 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:

(i) using the apparent flexural strength.fxgiapp, giv-
en by equation (6.16). the orthogonal ratio used in
(2) above being modified accordingly.

(6.16)

where:

fxan 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 fg.

or

(ii) by calculating the resistance of the wall using
formula (6.2) in which @& is replaced by taking
into account the flexural strength, fyq1.

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 mus cTiH HA KOHCOJIBHIN OCHOBI.

- IOJIOBHHA BIICTaH1 MIXK MUTICTpaMH;

e
h — e milicHa BUCOTA CTIHU.

(6) B mycToTHiii CTiHI IPOEKTHE MOTIEPEYHE Ha-
BaHTa)KEHHS Ha oguHHUIIO0 Tuomli Weq MOXHA
MOJAUTATH MK JIBOMA ITOJIOTHAMH IIPH YMOBI, 10
aHkepu a0o iHIII 3’€IHYBaY1 MOJOTEH 3/1aTHI Te-
penaBaTH BIUTUB JIiif, IKi BATPUMYE ITyCTOTHA
ctiHa. lle HaBaHTa)KeHHS MOKHA PO3IMOAUIUTH
MDK JIBOMA MOJIOTHAMHU 200 MPOTOPIIHHO X MiIl-
HocTI (ToOTO BUKOpHCTOBYtour WR4 ) ab0 mporio-
pUItHO >KOpcTKOCTI. SKI10 OepeTbes xKopeT-
KICTb, TO Y KO’)KHOMY TOJIOTHI CJI1J{ BU3HAUYUTHU
gacTKy WEd.

(7) Sxmio cTiHa cTa€ MEHII MIITHOIO Yepe3 HasiB-
HICTh KaHABOK Ta 3arJMONH, KUTbKICTh SKHX ITC-
peBaXkae JOMyCTHUMI 3HAYCHHsI 31 cTarTi 8.6, 1Ie
CJIIJT BpaxOBYBaTH NP BU3HAYEHHI MIITHOCTI CTiH,
3Ba)KalOYM HA 3MEHIIECHHS TOBIIWHU CTIHH Yy Ka-
HaBKax Ta 3arjJuOHHaXx.

6.3.2 YTBOpeHHS apOK MIiK onopamMu

(1)P B rpannuHOMY CTaH1 BIIUB BiJl TPOCKTHOTO
MOTIEPEYHOT0 HABAHTAXCHHS, CIIPHYNHEHHH JTI€I0
3BOJIY B CTiHI, TOBUHEH OyTH MEHIIUM a00 A0pi-
BHIOBATH MPOCKTHOMY OTNOPY HABAHTAXKCHHS TTi]
JIEI0 3BOTY, a MPOEKTHA MILHICTH OTIOP IS 3BO-
Ty TIOBHHHA OyTH OLIBIIOI0 32 BIUIMB BiJ MPOEK-
THOTO TIOTIEPEYHOTO HABAHTAXKCHHSI.

(2) Criny 3 kamM’sTHOT KJIaJIKH, TTOOYI0BaHY KOPC-
TKO MDK OIOPaMH, sIKi, B CBOIO YEpry, 3/1aTHI BU-
TPUMYBATH PO3IIP apKH, MOKHA TIPOCKTYBATH,
JOITYCKAIOYH T€, 110 TOPU30HTAIbHA 200 BEPTH-
KaJIbHA apKa YTBOPIOETHCS B MEXKAaxX TOBIIMHU
CTIHH.

(3) Jns po3paxyHKy NPOEKTY MOKHA BUKOPUCTO-
BYBAaTH TPbOXOTOPHY apKy, KOJU TUCK PO3MOPY
apK{ Ha ONOPH Ta LIEHTPaIbHUI CTPH-
’KEHb/IIAPHIP JOPIBHIOE TOBUIMHI CTIHU, TOMHO-
xeHiit Ha 0,1, sk moka3aHo Ha puc.6.3. Skio 0Oi-
JIs1 JIIHIT pO3MOpPY apKu HasiBHI KaHABKU Ta 3arJM-
OWHMU, TO CJIJT BpaXOBYBATH IXHI! BIUIMB HA Mill-
HICTh KaM’sTHOT 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, Weq, 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 Mrq), or the stiffness of each
leaf. When using the stiffness, each leaf should
then be verified for its proportion of Mgg.

(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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PucyHnok 6.3 Apka, mo npuiimMae cTiliKi nonepeyni HaBaHTaKeHHA (CXeMaTUYHHUA BUTJISIT)

Figure 6.3 — Arch assumed for resisting lateral loads (diagrammatic)

(4) Po3nip apku ciif OLIHIOBATH, MalOYH 3Ha-
YEHHS MTPUKIIAJICHOTO TIOTIEPEYHOTO HaBAHTAXKEH-
HSI, MIITHOCT1 KaM STHOT KJIAJIKK Ha CTHUCK, €()eKTH-
BHOCTI 3’ €JJTHAHHS CTIHU Ta OTIOPH, 110 MPOTHIIE
PO3IOPY, a TAKOK 3MEHIIICHHS CTIHU, B 3aJIEKHO-
CT1 BiJ] IPYKHOCTI Ta yacy. Po3mip apku 3a0e3me-
Yy€ThCS BEPTHKATHLHUM HAaBAHTAKECHHSIM.

(5) [Migitom apku I HaBeaeHO Yy piBHAHHI (6.17):

r=0,9t'da

ne
I' — TOBIIIMHA CTIHM 3 YpaxyBaHHSIM il 3MECHIIICHHS
yepe3 3all0BHEHHS BITYCTOUIOBKY ;

da - medopmaris apku i Ai€r0 TPOEKTHOTO I0-
MePEYHOr0 HAaBAaHTAXKEHHS, MOKHA BBAKATH PiB-
HuM O 714 CTIH 3 BIIHOLIEHHSIM JOBKHUHH TO TO-
BIIMHU 25 Ta MEHIIIE.

(6) MakcuManbHUI TPOSKTHHUIA PO3ITIp apKu Ha
OJIMHMITIO JOBXHHH CTiIHU Nad MOKHA OTpUMaTH 3
piBHsHHS (6.18):

t
Nag=1,5fg—
SIRRAT

e ornepeyHa aedopmailis HeBeIuKa, IPOEKTHY
MOTIEPEYHY MIITHICTh MOXHA MPEACTABUTH TaK:

Qlat,d=fd (Ilj
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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 is 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, Nag, 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)



hi (S
Nad — IPOEKTHUI PO3MIp apKH;
Qlat,d — IPOEKTHA MOMIEPEYHa MIIHICTh Ha OJAUHU-
L0 ILJIOIII CTIHH;
t — TOBIIMHA CTIHH;
fd - IpOeKTHA MIIHICTh KaM SHOT KJTaJIKh Ha
CTHICK y HAIIPSIMKY PO3IOPY apKH, OTPUMAaHE y
cr.3.6.1;
la — moBkKHA 200 BUCOTA CTIHU MK OTOpaMH,
3IaTHUMHU BUTPUMYBATH PO3IIIP apKH,
IIpH YMOBI,
- OyIb-SIKHIA T1APOI30JIALlisS 00 IHIIHIA MpoIa-
POK 3 HU3BKHM OTIOPOM JI0 TEPTsI, PO3TANIOBAHHIA
B CTIHI, MOYK€E MepeaaBaTH BIINOBIAHI TOPU30H-
TaJIbHI CHIIN;
- POEKTHE 3HAUYEHHS TUCKY IiJ] 1I€I0 BEpTHUKA-
JIEHOTO HABAHTAXKEHHS He MeHire, Hix 0,1 H/Mm?;
- THYYKICTh He nepeBuurye 20.

6.3.3 Ctinu, 0 Mi1aI0ThCS BITPOBOMY HaBa-
HTAXKEHHIO

(1) Crinn, 1o miagaThCs BITPOBOMY HABaHTa-
YKEHHIO, CJIiJI MPOEKTYBATH 3a BIAMOBITHUMH
cratTamu 5.5.5, 6.3.1, 6.3.2.

6.3.4 Crinn, MmO NiIIAKTHCA NONEPEYHOMY
HABAHTAKEHHIO Yepe3 IPYHT Ta BOAY

(1) Crian, 110 MPOTUCTOATH TIOTIEPEUYHOMY THUCKY
TPYHTY 3/0€3 BEpTUKAIBHOTO HAaBAHTAXEHHS, CJIi]T
MPOEKTYBaTH 3a BIAMOBIAHMMH CTATTSIMHU 5.5.5,
6.1.2,6.3.1Ta 6.3.2.

[MPUMITKA1. MinHicTh KaM’STHOI KJTaIKHF Ha 3THH f x|
HE CIIiJi BUKOPHCTOBYBATH y MPOEKTYBaHHI CTiH, IO
HPOTHUCTOATD TIOMEPEYHOMY TUCKY TPYHTY.
[MPUMITKA 2. Croporienuiit MmeToa It IpOeKTyBaH-
HA CTiH (pyHAZaMEHTY IO MPOTUCTOSTH MOMEPETHOMY
THUCKY TpyHTY HaBezneHo y EN 1996-3.

6.3.5 Crinu, MmO NiAIATHCH NONEPEYHOMY
HABAHTAKEHHIO Y BHUNAJKOBUX
CUTYaLlisIX

(1) Crinu, 110 NPOTUCTOSITH BUIIAJKOBOMY TOPH-
30HTAJILHOMY HaBaHTAXXCHHIO, 110 BIIPI3HIETHCS
BiJ] HABAaHTA)KEHHS, AKE € pe3yIbTaTOM CeHCMiU-
HUX Al (Hampukiaa, BUOyX rasy), Ciij] Mpoek-
TyBatu 3rigHo 5.5.5,6.1.2, 6.3.1 ta 6.3.2.

6.4 Ctinn HeapMOBaHOI KaM’SIHOI KJIaJKH, 1110
NiIalThcd KOMOIHOBAHOMY BEpPTHKAJIbHOMY
Ta 00KOBOMY HABAHTAKCHHIO

6.4.1 3araabHi BimoMocTi

(1)IIpoexkTryBaHHS CTiHM HEapMOBaHOI KaM’ SHOi
KITIAJKH, 110 MiIIAI0THCS KOMOIHOBAHOMY
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where:

Nad  is the design arch trust;
Qatd IS the design lateral strength per unit area
of wall;

t is the thickness of the wall:
fq is the design compressive strength of the ma-
sonry in the direction of the arch thrust, obtained
from clause 3.6.1;

la is 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 fua
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-



BEPTUKATHPHOMY Ta O0KOBOMY HABaHTAKCHHIO,
CJIiJT BUKOHYBATH 110 OJJHOMY 3 METO/IIB, HaBeJIe-
HUX y 6.4.2,6.4.3, 6.4.4.

6.4.2 Metoa 3 Bukopucranusam @ gaxkropa

(1) BukKOpuCTOBYIOYM BiOMOBiIHI 3HAYECHHS
eKCIICHTPUCUTETY dYepe3 BIUIMB TOPU30HTAIBLHUX
CHJI ehi Ta €nm , 100yTHX 3 6.1.2.2(1) (i) abo (i),
MO’KHA OOYMCIUTH TOKAa3HUK THy4yKocTi D, skuit
BpaxoBye KOMOIHOBaHE BEPTUKAJIbHE T4 TOPU30H-
TaJbHE HaBaHTaKeHHA. [ mboTo CIlij BUKOpHC-
TOBYBaTH piBHAHHS (6.5), (6.7) Ta (6.2).

6.4.3 MeToa 3 BUKOPHCTAHHAM MIillHOCTi Ha
BUJAMMMII 3TUH

(1) Jns mpoBeneHHS HEOOXIIHOTO KOHTPOJIIO,
crarrero 6.3.1 nmependayeHo MiIABULIEHHS MPOEK-
THOT MIIHOCT1 KaM’sIHOT KJIaJKU Ha 3THHfxkl Ha
MOCTIHE BepTUKAJIbHE HABAHTAXEHHS, 1110 B CyMI
CKJIaJia€ MIIHICTh Ha BUIUMHN 3THH, fxdl, app.

6.4.4 MeToa 3 BUKOPHCTAHHAM €KBiBaJIeHT-
HHUX Koe(ili€eHTIB BUTMHY

(1) dnst Toro, mo0 oTpUMaTl PO3PAXyHOK KOM-
OIHOBAHOTO BEPTHUKAIHLHOTO Ta TOPU30HTAIHHOTO
HaBaHTA)KCHHS €KBIBAJICHTHI MOMEHTH 3TrHHY
MOXHa OTpUMATH 3 KoMOiHaiii 6.4.2 ta 6.4.3.
ITPUMITKA. donmatok I HaBOOAUTHE METOJI 3MIHHOT'O
Koe(illiEHTy BUTHHY O, OITUCAHOTO Yy 5.5.5, miis Bep-
TUKAJIBHOI'O Ta T'OPU30HTAJIBHOI'O HABAHTAXKCHHA.

6.5 AHkepu
(1) P Inst po3paxyHKy CTPYKTYpHOTO OTIOpPY aH-
KepiB CJIiJl BpaXOBYBAaTH HACTYITH1 aCIIEKTH:

- nudepeHIiiHIA pyX MK 3’ € JTHAHUMH
eJIEMEHTaMHU KOHCTPYKIIii, 3a3BHuaii 00-
JIUIbOBAHA CTiHA Ta OIOPHE MOJIOTHO,
HAIPUKJIIAJ Yepe3 Mmepernaj] TeMIepaTyp,
3MIHH BOJIOTOCTI Ta JIIOYMX CHUJI;

- TOpU3OHTaJbHA [isl BITPY;

- ]Il CWJIM BHACTIIOK B3a€MO/IIi MIOJIOTEH y
MYCTOTHIH CTiHI.

(2) P IIpu BU3HAYEHH1 CTPYKTYPHOTO ONOPY aH-
KepiB CIIiJI BpaXxoBYBaTH Oy/Ib-sKi BIAXUJICHHS Bi
MPSIMOJIHIHOCTI Ta Oy/1b-sKe MOIIKOKEHHS Ma-
Tepiany, BKIIIOUAIOYN KPUXKE PyHHYBaHHS depe3
HACTYIHI Aedopmallii, IKUM NPOTUAIIOTh aHKEPH
Mif] Yac Ta Micias BUKOHAHHS pOOiT.

(3)P B micsx, ae cTinu, a 0coOIMBO MyCTOTHI
CTIHH Ta CTIHM 3 3aXUCHUM MOKPUTTSIM, MiIa-
I0TbCS TIOTIEPEYHHUM BITPOBHM HAaBAHTAXKECHHSIM,
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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, fxa1, to be increased by the permanent
vertical load to an apparent flexural strength,
fxd1,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 | gives a method of modifying the
bending moment coefficient, a, 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, 110 MOEAHYIOTh 1BA MOJIOTHA, IOBUHHI
MepelaBaTé BITPOBI HABAaHTAXKCHHS BIIOBIIHO
BiJ] HABAHTA)KEHOTO MOJIOTHA JI0 IHIIOTO MOJIOT-
Ha, OTIOPHOT CTiHMU 200 OTOpH.

(4) MiHimManpHy KUTBKICTh aHKEPIiB Ha OJIMHULIIO
I0MIi Nt MOYKHA 00uMCIUTH 3 piBHAHHS (6.20):

WEd

N

d

ajie He MeHIlle, HDK 3HaYeHHs], yKa3zaHe y 8.5.2.2
ne

WEq — IpoeKTHE 3HaYeHHSI TOPU30HTAILHOTO Ha-
BAHTAXKECHHS Ha OJIMHUIIIO TUIOII], SIKE TIEPEIA€Th-
cs;

Fq — mpoexTHUII onip Ha CTHCKaHHS abo po3Ts-
raHHs aHKepa, BIAMOBIAHO O YMOB IIPOEKTY-
BaHHS.

IMPUMITKA 1. EN 845-1 Bumarae, mo6 BUpoOHUK
3a3HayvaB MIIHICTh aHKEPIB; 1€ 3HAUCHHS CJILT JUTUTH
Ha Ym AJIs1 OTPUMAaHHA ITPOCKTHOI'O 3HAYCHHS.
MMPUMITKA 2. Cnix minbupatv aHKepH TaKUM YH-
HOM, 11100 BOHH Tepen0adaii MOXKJIMBICTD qu(epeH-
ITHOTO PYXY MiX IMOJIOTHAMH, HE BUKIIMKAIOUYH TIOIII-
KOJDKEHD.

(5) SIKO BUKOPHUCTOBYETHCS CTIHA 3 3aXUCHUM
nokputTsiM, Weg CITii po3paxoByBaTH Ha OCHOBI
TOTO, 1[0 aHKEPH IMOBUHHI MepeaBaTH BCl MPOEK-
THI TOPU30HTAJIbHI BITPOB1 HABaHTAXKCHHS BiJ|
CTIHU 3 3aXUCHHUM TMOKPHUTTSIM JIO OTIOPHOT CTiHH.

6.6 EjgemeHTH apMOBaHOI KaM’STHOI KJIAJIKH,
10 MiIaI0ThCS BUTHHY, 3THHAI0YOMY Ta
0CHOBOMY HABAHTAKEHHIO 200 0CHLOBOMY
HABAHTAXKEHHIO

6.6.1 3araanui Binomocri

(1)P IIpoekTyBaHHS eleMEHTIB apMOBaHOT

KaM’sSIHOT KJIAJIK{, IO MiAJaI0ThCS BUTUHY, 3T U-

HAI0YOMY Ta OCHOBOMY HaBaHTa)KEHHIO a00 0ChO-

BOMY HABaHTAXEHHIO CIIiJi BAKOHYBaTH, Bpaxo-

BYIOUH HACTYIHI NPUIYIICHHS:

- TUIOCKI Mepepi3u 3aIUIIATHCS TIJI0CKUMU;

- apMyBaHHS MiJJIA€THCSA TUM caMuM JieopMa-
IisIM, TI0 1 CyMDKHA KIIaJKa;

- MIIHICTh Ha PO3TATHEHHSI KIIAKHU B3sTa PiB-
HOIO HYIIO;

- MakcuMalbHa Aedopmarllisi CTUCKaHHS
KaM’sIHOT KJIaJIKU oOpaHa 3TiHO MaTepiaiy;

- MakcuMmalbHa AedopMallist po3TAraHHs apMy-
BaHHS 0OpaHa 3riIHO MaTepiaiy;

- BIIHONICHHS “pO3TSATaHHS-CTUCKAHHS
KaM’sSHOT KJIAJIKU € JIIHIHHUM, TapaOoiaHuM,
napaboIivyHO MPSIMOKYTHUM, 200 MPSMOKYT-
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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, ny, should be obtained from equation (6.20):

(6.20)

but not less than according to 8 5.2.2.

where:

WEg design value of the horizontal load, per
unit area, to be transferred;

Fd 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, Weq, 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 (quB. 3.7.1);

- BIJIHOIIEHHS “pO3TATaHHI-CTUCKAHHA apMy-
Bauus B3gTo 3 EN 1992-1-1;

- MOTIEpEYHi epepi3u He € MOBHICTIO CTUCHYTI,
rpaHuyHa jaedopmMallis CTUCKaHHS HE TIepEeBU-
mrye emu =-0,0035 st GrokiB rpynu 1, Ta

emu =-0,002 st 610kiB rpymnu 2,3 Ta 4 (quB.

pucyHok 3.2).

(2)P edopmariiiHi XapakTepUCTHKH I Oe-
TOHHOTO 3aII0BHIOBAYa CIIiI PO3PaXOBYBATH K
JUTSL KaM’STHOT KJIaIKH.

(3) IIpoexTHe cTHCKaOU€E HAIIPYKEHHS KaM’ sTHOL
KJagku a00 OETOHHOTO 3allOBHIOBaYa MOJKHA
po3paxyBaTu Ha OCHOBI Qirypu 3.2, ne fdq — npoe-
KTHA MIHICTH HAa CTUCKAHHS KaM SHOI KJIAAKA B
HaNPSMKY NPUKIIAJICHHS HaBaHTaXEHHS a00 3a-
MMOBHIOBaYa OETOHY.

(4) S0 B 30HY CTUCKAHHS MOTPAILISIOTH
KaM’siHa KJaJKa Ta 3aloBHIOBAY, TO MIIHICTH Ha
CTHCKaHHS CIIiJ] pO3paxoByBaTH, BUXOJSYH 3 Mi-
IHOCT1 Ha CTHUCKaHHS HaliMEHII MIIIHOTO MaTepi-
ainy.

6.6.2 KoHTpoJIb eleMeHTiB apMOBaHOL
KaM’sTHOI KJIAJIKH, 10 MiAAal0ThCsl 3ruHAI0Y0-
MYy Ta/94 0CbOBOMY HABAHTAKEHHIO

(1)P B rpanmyHOMY CTaHi TPOEKTHE 3HAYCHHS
HaBaHTaxxeHHs Eq, mpukiazeHe 10 eneMenTa ap-
MOBAHOI KaM’sIHO1 KJIaJIKH, IOBUHHO OyTH MEH-
UM abo JTIOPIBHIOBATH MPOEKTHOMY OTOpY Ry
710 HaBaHTAXEHHIO eJIEMEeHTa TakK, 100:

E¢> R4

(2) IIpoekTHuit omip ejaeMeHTa TOBUHEH BPaxo-
BYBAaTH MPUITYIIIEHHS, onucaHi y 6.6.1. ledop-
Mallisl pO3TATraHHsI ApMYBaHHSI € HE TTOBUHHA T1e-
peBuiyBatu 0,01.

(3) IIpu BU3HAYCHHI TPOEKTHOTO 3HAYCHHS MO-
MEHTY OIOpY Hepepi3y po3MOoIiT TUCKY 10 Tpsi-
MOKYTHHKY, SIK TOKa3aHO Ha puc. 6.4, MOXKHa
BBQ)KATH CHPOIICHHSIM.
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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 emy = -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 fq 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 — Po3noagin HanpyskeHHs Ta 1epopmanii

1) monepeuHwuii epepis
2) nedopmarrii

3) BHYTpIIIHI CHIH
Key

1) cross section

2) strains
3) internal forces

Figure 6.4 — Stress and strain distribution

(4) YV Bumamky 0JHOAPMOBAHOTO TMPSIMOKYTHOTO
nepepizy, IO MNIAJAETHCS JIMIIE 3TMHAHHIO, TO
MPOCKTHE 3HAYCHHST MOMEHTY 01nopy MRrd MOKHA
HPEJICTAaBUTH TaK:

Mrd=As fyd Z

Jlna nepepizy, B AIKOMY MaKCUMaJbHE PO3TATHEH-
HS Ta CTUCKAHHS JOCSTal0ThCAd OJHOYACHO, ILie-
4e BaXKeJs Z, BUXOSUH 31 CIIPOILEHHS, TOKa3aHo-
ro Ha puc. 6.4, MOXHa NPEJCTaBUTH Y BUTJISAL

As fyd
bdf,

Z=d [1 -05

ne
b - e mwupuHa nepepisy;
d - e ehexTHBHA rIMOKHA MTEPEPI3y;

As — MII01Ia MOMEPEeYHOTo Mepepizy PO3TATHYTOTO

apMyBaHHS;
fd — IpOeKTHA MIIHICTh HAa CTHCKaHHS KaM’ sTHOi

KIIAJKU y HalpsAMKY IPUKJIAJaHHS HaBaHTa)KCHHS,
orpumane 3 2.4.1 ta 3.6.1, abo , 6€TOHHOTO 3aIOB-
HIOBaya, oTpuMane 3 2.4.1 ta 3.3. ciig obupatu Te

3HAYEHHS, SIKE€ € MEHILNM.
[NPUMITKA B okpemux BHUmajnkax, KOJIu

HaHHIO, TUB. (5), HaBEIEHUN HIDKYE.
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}S 0,95d

apMoBaHa
KaM’siHa CTIHA Ha KOHCOJIBbHIM OCHOBI IAJa€THCS BUTH-

4) For the case of a singly reinforced rectangular
cross-section, subject to bending only, the design
value of the moment of resistance, Mrq, 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:

(6.23)

where:

b is the width of the section;

d s the effective depth of the section;

As is the cross-sectional area of the reinforce-
ment in tension;

fa is 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 is 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) Ilpu BU3HAYEHHI MPOEKTHOTO 3HAYCHHS MO-
MEHTYy onopy MRd KaM’IHUX apMOBaHUX €JeMe-
HTIB, IO MiIJAIOTHCS BUTHHAHHIO, MPOCKTHA Mi-
IIHICTh HAa CTUCKAHHSA fq 3 puc. 6.4 MOXKe mpuiima-
TH 3HAYEHHS TIMOMHU KOMIIPECIHHOI 30HU B IO-
nepevyHomy nepepizi Ax. [IpoexTHe 3HaYCHHS MO-
MeHTY omopy MRg MpH CTHCKaHHI HE MOXeE Iie-
peBaKaTH HACTYITHE 3HAYCHHS:

Mg <0,4 fq b d?

Jutst OJIOKIB Tpymu 1, 0 BIAPI3HAIOTHCS Bl
JIerKux OJIOKIB — 3aIIOBHIOBAYIB

Mgrg <0,3 fa b d?
JUIs JIETKUX OJIOKIB — 3alIOBHIOBAYIB rpynu 2,3 Ta
4 Ta rpynu 1
ne:

fd — MpoeKTHa MILHICTh KaM SHO1 KJIaJK! Ha CTH-
CKaHHS;

b — mmpuna nepepizy;

d — edextuBHA rIMOMHA TIEpepi3y Ta

X - TIMOMHA HEUTPaJIbHOT OCI.

(6) Axmo apMmyBaHHS B Tepepi3i pO3TalIOBaHE
JIOKAJNbHO TakK, II0 €JIEeMEHT HE MOXE BBaXKaTHUCS
(dbnanneBuM enemMeHToM (nuB.6.6.3), TO apMoBa-
HUH Tepepi3 MOBUHEH MaTH LIUPUHY, fKa HE Iie-
peBakae TOBIIMHY KJIaJKH, MOMHOXEHYy Ha 3
(muB. pucyHok 6.5).

1A

LS

(5) In determining the design value of the mo-
ment of resistance. Mrqg. Of reinforced masonry
members subject to bending, the design compres-
sive strength. fq, 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, Mrq. in compression, should not be
taken to be greater than:

(6.24a)
for Group 1 units other than lightweight aggre-
gate units
(6.2406)
for Group 2. 3 and 4 and Group 1 lightweight ag-

gregate units. ( 6 24b)
where:

fq is the design compressive strength of masonry;

b is the width of the section;
d is the effective depth of the section; and
X is 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).
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v
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Pucynoxk 6.5 — Illupuna nepepisy /sl eJ1eMeHTIB 3 JIOKAJIbHO PO3TAILIOBAHUM apMYBAHHAM

Kirou

1 — apmyBaHHA
Key

1 reinforcement

Figure 6.5 — Width of section for members with locally concentrated reinforcement
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(7) ApmoBaHi eneMeHTH KaM’STHO1 KJIAJKU 3 T0-
Ka3HUKOM THYYKOCTi, PO3paXxOBaHUM 3TiJHO
5.5.1.4, Oinpme 12 MOXHa MPOEKTYBaTH, 3aCTO-
COBYIOUM MPHHLMIM Ta NpaBUia HEAPMOBAHUX
enemenTiB 3 6.1. Ilpu npomy ciig BpaxoByBaTH
BIUIMBH JJPYrOTO MOPAIKY y BUTIIAI JOAATKOBOTO
IIPOEKTHOTO MOMEHTY Magd:

Mad: N Ed hef i
2000-t

ne

NEd — IPOEKTHE 3HaYEHHSI BEPTUKAJILHOTO HaBaH-

Ta)KEHHS,

hef - edexkTHBHA BHCOTA CTIHU;

t — TOBIIMHA CTIHHU.

(8) ApMoBaHI eleMEeHTH KaM’ SHOi KJIaJKH, IO

BUTPUMYIOTh HEBEJIMKY OChOBY CHIIY, MOXHa BU-

KOPUCTOBYBATH JyIsl pOOOTH HA 3TWH, TUTBKU SIK-

[0 TPOEKTHUN OCBOBUM TUCK Gd HE MEPEBAXKAE:

64<0,3 f4q

ne
fd — IpOeKTHa MIITHICTh KaM STHO1 KJIaJIKK Ha CTH-
CKaHHSI.

(9) V crinax 3 apMyBaHHSM TOPHU30HTAIBHOTO
MIBY, IIO TIOCHJIIOE OIIp IMONEPEYHUM HaBaHTa-
KCHHSIM, KOJIM 1I¢ apMyBaHHS HEOOXiHE Ui TO-
0, MO0 TOCATTH MOKa3HUKA 3THHAIOYOTO MOMEH-
TY 0., AMOBIpPHY TIPOCKTHY MIITHICTD fxd2, app MOXK-
Ha pO3paxyBaTH, MPHUPIBHIOIYH MPOSKTHUI MO-
MEHT OIOpY IMepepizy 3 apMOBaHUM TOPH30HTa-
JHHUM IIIBOM JI0 HEApMOBAHOTO Iepepidy Tiei xk
TOBIIMHY 32 JIOTIOMOTOI0 BUPA3Y:

yd

fxd2, app= 2

ne

fxdz, app - IPOCKTHA MIITHICTh apMYBaHHS TOPU30-
HTAJILHOTO I11Ba;

As — TII011a TIONIEPEYHOTO MEepepi3y PO3TATHYTOTO
apMyBaHHS TOPH30HTAJIBHOTO 111Ba, B M;

t - TOBIMHA CTIHH;

Z — 1utede Baxkens 3 piBHAHH(6.23)
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6A, f

(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, Mag;

(6.25)

where:
Ned is the design value of the vertical load;

he is the effective height of the wall;

| s 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. og, 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 fx22pp 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:

fya 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 ejieMeHTH 3 (pIaHUSIMU

(1) B apmoBanux einemeHTax, A€ apMyBaHHsS PO3-
TallIOBaHE MICIIEBO TakK, IO LIEH CJIEMEHT i€ SIK
eleMeHT 3  (IaHuAMU T- abo L-popmu
(muB.puc.6.6), 3a ToBmuHy (uanus tr ciig Opatu
TOBIIMHY KaM’sTHOT KJIafKu, aye He Outbmie 0,5d ,
ne d - ue edexruBHa rmuOuHa enemenra. Kinanky
MDK apMyBaHHSM CIIi TIEPEBIpsATH Ha 3aTHICTh
JI0 HATATYBaHHS MDK OIOpPaMH, MPEICTABICHUMH
y TaKOMY BUTJISIII.

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, tr, 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
Defl = mOBMHHE OyTH MeHIIE, HiXk '
i 7 h/6
actual width of flange
t, +12t,
I
Deft = MOBUHHE OyTH MEHIIE, HiK !
i 7 h/3
actual  width of flange
actual width of flange — milicna mupuna dranis
o beﬂ . - be:‘:
[ /:
— —— |
— | — ;
: 3\
AN
-
7,] 15 )
4 I
PucyHnok 6.6 — EpexTuBHA mpuHa piaHuis
Kirou
1) apmyBaHHs
Key

1) reinforcement

Figure 6.6 — Effective width of flanges
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1e
bei - me edexTMBHA IIUpUHA  EJIEMEHTY 3
braHIsIMy;
Det - e epeKTUBHA MIMPHHA €IIEMEHTY 3 (hIaH-
LAMU;

h — cBiTiIOBa BHCOTa KaM sIHOT KJIaIKH;
I — cBiT/IOBa BificTaHh MDK OIYHMMHM 3aIEMIICH-
HSIMU;
tr — ToBIIMHA (IIaHII;
tri — ToBIIMHA pebpa i.
(2) EdextuBHy mmpuHy eleMeHTy 3 (IIaHIsIMU
Def cmim oOupatm Tak, moO BoHa Oyrna Haii-
MEHIIIOO 3 HACTYITHHUX 3HAUCHb:
(1) s T-eneMeHTIB:
- AiiicHOT mUpUHU (praHLs;
- IIUPHUHM THI3Aa abo pedpa IIoC TOBIIMHA
(bnaH1s1, TOMHOXKEHA Ha 12;
- IHTepBaly MDK TrHizilamu abo pedpamu;
- OJHI€I TPETUHU BUCOTHU CTIHHU.
(ii) mst L-enmemeHTIB:
- JiHCHOT WUPHUHM (pIaHIs;
- IIUPHWHM THI3Aa abo pedpa MIoc TOBIIMHA
(bnaHIs1, TOMHOXKEHA Ha 6;
- MiBIHTEpBaJy MDK rHi3amu abo pedpamu;
- OJHI€l MIOCTOT BUCOTH CTIHM.
(3) IIpm BUKOpHCTaHHI €IEMEHTIB 3 (UIAHISIMU
MPOEKTHE 3HAYEHHS MOMEHTY onopy MRrd MoxHa
00UYMCIUTH 3a JOMOMOTO0 piBHAHHS (6.22), ane
HE MO’K€ TIepEeBUIIYBAaTH 3HAYCHHS:

Mrd < fa berts (d-0,5tr)

ne:
fd - IpOEKTHA MILHICTh KaM’ sIHOT KJIaJK1 Ha CTH-
CKaHH#A , oTpuMaHa 3 2.4.1 ta 3.6.1;

d - edbexTuBHA rIMOMHA €IEMEHTA;

tr — ToBmMHA (aaHus 3rigHO 3 BUMoramu (1) i
(2);

Def — edekTHBHA MUpPUHA eleMeHTa 3 (IaHISIMUA
3rigHo 3 BUMoramu (1)1 (2).

6.6.4 Bucoki 6aiku

(1) Ilpu BUKOpHCTAHHI BUCOKUX OAIOK MPOEKTHE
3Ha4eHHS MOMEHTY onopy Mrd MoO’kHa oTpUMaTH
3 piBHSIHHS (6.22):

ae

As — mioma apMyBaHHS B HWXKHIA 4acTUHI BUCO-
KO1 Oanku;

Ayd — IpOEKTHA MIIHICTh apMaTypHOi cTai;

z
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where:
ben  effective width of a flanged member;

berr  effective width of a flanged member;
h clear height of a masonry wall,
Iy clear distance between lateral restraints;

tr  thickness of a flange;

ti  thickness of arib, i.

(2) The effective width of the flanged members,
be, should be taken as the least of:

(i) 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, Mrg, Can be
obtained using equation (6.22) but should not be
tat en to be greater than:

(6.28)

where:

fg is the design compressive strength of the ma-
sonry, obtained from 2.4.1 and 3.6.1;

d is the effective depth of the member;

tr is the thickness of the flange in accordance
with the requirements of (1) and (2);

ber is 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, M, can be obtained from

equation (6.22):
where:
As is the area of reinforcement in the bottom

of the deep beam;

Aq is the design strength of the reinforcing
steel;

z is the lever arm, which should be taken as the
lesser of the following values:



Z— 0,7 Ief
abo
or

2=0,4h+0,2les

lef — edbexTBHA TOBKUHA OaiKu 3 KaM’sIHOT KJia-
JKH;

(6.29)

(6.30)

les is the effective span of the masonry beam;

. . h is the clear height of the deep beam.
h — cBiT/IOBa BHCOTAa BUCOKOT OAJIKH.
: R
| gmmmemmmmemmmsnmemsoooooooooooos i
g i | i |
, N VP INE:
z| 1 d b
| E 1) b
I Ne e N Lo
! [ I Jr l
| ' 5 |
I j:! I
. . - - 1 ____._ I
Pucynok 6.7 — ApMyBaHHSI BUCOKOI 0aJIKH
Kitrou
1) apmyBaHHs
Key

1) reinforcement

Figure 6.7 — Reinforcement of a deep beam

(2) IIpoekTHe 3HAYCHHST MOMEHTY oropy Mrd He
MOJKE TIepeBayKaTH HACTYITHI 3HAYCHHS:

Mrd <0,4f4 Db d?

Ui OJIOKIB rpynH 1, 110 BiAPI3HAIOTHCS Bij
JIErKUX OJIOKIB — 3aII0OBHIOBAYiB

Mgra < 0,3fq b d?

JUISL JIETKUX OJIOKIB — 3allOBHIOBAUIB rpynu 2,3 Ta
4 ta rpynu 1

ae:

b - mmpuna Oankwy;

d — epexrtuBHa rnuOMHA OANKH, 32 Ky MOXHA
npuiinaru 1,3z,

fd- IpOEKTHA MIIHICTh HA CTUCKAHHS Y HAIIPSIMKY
NPUKIAJAEHHS HABAaHTAKEHHA KaM’ SHOI KIJIaJKU
(otpumana 3 2.4.1 abo 3.6.1) abo GeToHHOTO 3a-
noBHIOBaua (otpumana 3 2.4.1 a6o 3.3), Buxons-
YH 3 TOTO, SIK€ 3 HUX MEHIIIE.
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(2) The design value of the moment of resistance.
MRrd, 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 is the width of the beam;

d is the effective depth of the beam which may

be taken as 1,3 z;

fa is 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) Jns Toro, o0 yHUKHYTH TPIIIUH, apMyBaHHS
cllif nepeadaunTé y TOPU3OHTAIBHUX IIBAX HaJ
TOJOBHUM apMyBaHHSAM. Take apMyBaHHS CIiJ
po3mintyBatu Ha BucoTy 0,5les a6o 0,5d, Buxos-
YH 3 TOTO, SIKE€ 3 HUX MEHINE, BiJ JUIHOBOI CTO-
poHM HWKHBOI yacTMHM (auB. 8.2.3(3) Ta puc.
6.7).

(4) ApmatypHi npyrd HOBHHHI OyTu Oe3mepe-
pBHUMH a00 IIUTBHO 3’€JHAHMMHU BHAIYyCK Ha
BCIO e()CKTUBHY JIOBXKUHY lef Ta MaTh aHKepH Bi-
JITOBIAHOT JOBXKWHM 3TiaHO 3 8.2.5.

(5) Omip 30HM BHCOKOI OajKu, IO MpPAIIOE Ha
CTHCKaHHS, CIiJ NMepeBipsATH HA 3aTHICTH 10 BU-
TUHAHHA. SIKIIO0 BOHA BUTbHA, CJiJ 3aCTOCOBYBa-
TH METOJ BEPTUKAIHHOTO HAaBAaHTAKEHHS CTiH,
HaBeneHuit y 6.1.2.

(6) Bucoky Oanky ciin nepeBipsiTH METOJIOM Be-
PTUKAJILHOTO HaBaHTaXEHHS MOOU3Y 1i ormop.

6.6.5 30ipHi mepeMuuKH

(1) ¥V Bunankax, koiu apMoBaHi ab0 MONEpPEIHbO
HampyXeHl NepeMHUYKH III0Th pa3oM 3 KIaJKOIO
HaJ IIUMH MEepeMUYKaMU 1 YTBOPIOIOTh €JIE€MEHT,
10 MPAIIO€ HA PO3TATHEHHS, a TAKOX KOJIU XKOP-
CTKICTh TEPEMHYKH HE AOPIBHIOE >KOPCTKOCTI
CTIHM HaJ HEOo, JJISl MPOEKTYBAHHS MOYHa BHUKO-
pucroByBaTH 6.6.4, IpU YMOBI, III0 OMOPHA JOB-
JKWHA 3 KOKHOI CTOpOHU 301pHOT MepeMHUYKH Bij-
MOBIJIa€ pO3paxyHKaM KpIIUICHHS Ta OMOPH Ta
cknagae He meHme 100mm (muB. 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 les 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, ler,
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).

l)—\

= 100 mm

r—

i
= 100 mm (_){I

Pucynok 6.8 — 36ipHa nepeMuuka, o YTBOPIOE BUCOKY DaJIKy

Kirou

1) 36ipHa nmepeMuyka
Key

1) prefabricated lintel

Figure 6.8 — Composite lintel forming a deep beam
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6.7 EneMeHTH apMOBaHOI KaM’SIHOI KJIAJKH,
10 MiIAI0THCS MONEPEeYHOMY HABAHTAKEHHIO
6.7.1 3araabHi BitomocTi

(1)P B rpanuyHOMy CTaHi NMPOEKTHE 3HAYEHHS
MOINEPEYHOr0 HaBaHTaXeHHsI VEd, TPUKIAJICHOTO
JI0 €NIEMEHTY 3 apMOBAHOT KJIAJIKH, TOBUHHO OyTH
MEHIINM a00 JOPIBHIOBATH MPOCKTHOMY 3HAYCH-
HIO OIOPY €JIEMEHTa J10 3CYBY VRd, TOOTO:

VEd< VRd

(2) MpoexTHuii omip VRg apMOBaHHX CIEMCHTIB
KaM’sSTHOT KJIAJIKHA 70 3CYBY MOXKHA pO3paxyBaTh
HACTYITHUMU CIIOCOOAMHU:
- HE BpPaxOBYBAaTH BIUTUB TIONEPEYHOTO ap-
MYBaHHsI, 1[0 MICTUTBCSI B €JIEMEHTI, B
THX MICIISIX, J€ HOTO IJIOIa MEHIIA 3a Mi-
HIMaJIbHY TIJIONLY MOTMEPEYHOT0 apMyBaH-
Hs, iependadeny y 8.2.3(5),
abo
- BpPaxOBYBaTH BIUIMB IOTICPEYHOTO apMy-
BaHHS B THX MICILIX, A€ HOro IJioma Jo-
PIBHIOE
abo mepeBakae MIHIMAJIbHY IUIOILY IO
MEPEYHOTO apMYyBaHHS.
(3) Cuin BpaxoByBaTH BIUIMB OETOHHOTO 3aIlOB-
HIOBaua Ha OMIp /0 3CYyBY €JeMEHTa apMOBaHOL
KIaakd. Y BUMNAIKax, KOJIW OETOHHUH 3all0OBHIO-
Bau BIUIMBAE HA OIIp JI0 3CyBY HabaraTo OuTbIIIE,
HDK KaM’sHa KJIaJaKa, CJIiJI BUKOPHUCTOBYBATH
EN1992-1-1, a minHIicTh Kam’sIHOT KJIAAKUA OITyC-
TUTH.

6.7.2 KoHTpoJsb CTiH 3 apMOBaHOI KaMm’sIHOI
KJIAJKH, 110 NiIIalThCA TOPHU30HTAJIbLHUM
HABAHTAKeHHAM B IIOIIMHI CTIHHN

(1) Sxmo BIUIMB TIOTIEPEYHOTO apMyBaHHS HE
BpPaxoOBYeTbCA Ui CTIH 3 apMOBaHOI Kam’ SHOI
KJIAJKH, 110 MICTATh BEPTHUKAIbHE apMyBaHHS, TO
CJIiJI KOHTPOJIFOBATH CIPABEIINBICTh HACTYITHOTO
BHpa3y:

VEed< VRa1

e

VRd1 - MPOEKTHE 3HAYEHHS OMOpY A0 3CYBY Hea-
PMOBaHOI KJIaJKH, SIKE MOKHA MIPEJICTABUTH y BH-
Il
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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, Veq, shall be less than or equal to the
design value of the shear resistance of the mem-
ber. Vrg, such that:

(6.32)

(2) The design shear resistance of reinforced ma-
sonry members, Vrq, 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:
VRra1 IS the design value of the shear resistance of
unreinforced masonry, and is given by



VRd1=fvdt |

fvd — IpOeKTHA MIIHICTh HA 3CyB KaM’SIHOI KJIaJ-
ku, orpumana y 2.4.1 ta 3.6.2, abo GeTOHHOTO
HaINoBHIOBaya , orpumasoro y 2.4.1 ra 3.3, Buxo-
JIST9U 3 TOTO, SIKE 3HAYCHHS MEHIIIE.

{ — TOBIIMHA CTIHU;

| — noBxwnHA CTiHM.

[Tpumitka. [lpu HEOOXITHOCTI, PU PO3PaXyHKY
VRd1 MOKHA BPaxOBYBaTH 301UIbIICHHS MTPOEKTHOT
MIITHOCTI Ha 3CYB fvd JUISI TOTO, MO0 3pOOHUTH
MIOTIPaBKY Ha BEPTUKAIbHE apMyBaHHS.

(2) SIkmio BIUIMB TOMEPEYHOTO apMyBaHHS Bpa-
XOBYETHCSI JUIsl CTIH 3 apMOBaHOI KaM sHO1 KJaJ-
K{, IO MICTSTh BEPTHUKAIbHE apMyBaHHS, TO
CITiI KOHTPOJIIOBATH CITPABEUINBICTh HACTYITHOTO
BUpa3y:

VEed< VRd1 + VRa2

ne

VRd1 HaBeZIeHO y piBHSAHHI (6.34) Ta

VRd2 — MPOEKTHE 3HAYEHHs BIUIMBY apMyBaHHS,
1110 BUPAXKAETHCH Y:

VRrd2=0,9 Asw fyd;

Asw — 3arajpHa IUIONIA TOPU3OHTAIBHOTO TIOIe-
pEYHOr0 apMyBaHHs 4Yepe3 YaCTHHY CTiHH, IO
PO3TIISIIAETHCS;

fyd — IPOEKTHA MIIHICTh apMaTypHOT CTaJII.

(3) SIxmo BMIWB MOTMEPEYHOrO apMyBAaHHS Bpa-
XOBYETHCSI, TO CJi/I TAKOX KOHTPOJIIOBATH HACTY-
He:

Ve +Veaz < 5 0

Ie
{ — TOBIIIMHA CTIHH;
| — noB>kK1HA a060 BiAMOBIZHO BUCOTA CTIHMU.
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(6.34)

fud - IS 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.

I is the length of the wall.

NOTE Where appropriate, an enhancement in the de-
sign shear strength, fui, may be taken into account in
the calculation of Frg: 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 IS given by equation (6.34), and
Vra1 is the design value of the contribution of

the reinforcement, given by:

(6.36)

Asw s the total area of the horizontal -shear re-
inforcement over the part of the wall being
considered,;

fyd 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 KoutpoJb 6aj10k apMOBAaHOI KJIAAKH, 1110
NiIalThCs MONEePeYHOMY HABAHTAKEHHIO

(1) Ilpm 3acTocyBaHHi OanoOK apMOBaHOI KJIaJKH,
SIKIIIO HE BPaXOBYETHCSl BIUIUB OYIb-SIKOTO TIOTIE-
PEYHOTO apMyBaHHs, CIiIl KOHTPOJIIOBATH CIIpa-
BEJUIMBICTh HACTYITHOT'O BHPA3Y:

VEd< VRa1

ze
VRd1 MOHA MPEICTABUTH Y BUTIISAII

VRa1= fuvd b d;

fvd — TPOEKTHAa MIIHICTh KaM’ sHOi KIJIaJK{d Ha
3cyB, oTpumana y 2.4.1 ta 3.6.2 aGo GETOHHOTO
HaIlOBHIOBaua , oTpuMaHoro y 2.4.1 ra 3.3, Buxo-
JIST9H 3 TOTO, SIKE 3HAYCHHSI MCHIIIC.

b — minimManbHa mMpUHa OanKu Hal e(EeKTHBHOIO
rIIHOUHOIO

d — edexrrBHA rIMOUHA GaNTKH.

[Tpumitka. [Ipu HEOOXiTHOCTI, TIPU PO3PAXYHKY
VRd1 MOKHA BpaxOBYBaTH 30UIBIICHHS TTPOCKTHOT
MIIIHOCTI Ha 3CYB fvd M7 TOTO, IIO0 3pOOUTH
MOMNPaBKy Ha MO3J0BXKHE apMyBaHHS. [ 1ibOro
muB. JlomaToxk J.

(2) 3naueHHs fvd , BAKOPHCTAHE TIPU OOYHCIICHHI
VRd1, Ha Tepepizi ox 3 JUIBOBOI CTOPOHI OMOPH
MO>KHA 30UTBIINUTH 33 PaXyHOK MTOKa3HHUKA

ne

d — edexTuBHA rMOKHA OaIKU;

Ox — BICTaHb Bil JHIILOBOi CTOPOHH OIOPHU A0
MOTIEPEYHOT0 MEPETUHY, IO PO3TIISIAAETHCS;

MIpU YMOBI, 110 30UIbIIICHE 3HAYCHHS fvd HE MOXKE
nepeuitysatu 0,3 H/mm?,

[Tpumirka. Jlus. lonatoxk J.

(3) Ilpu 3acrocyBaHHi OaloOK 3 KIAAKH, SKIIO
BpPaxXxOBY€ETbCS BIUIMB TIONEPEUYHOTO apMYyBaHHS,
CJIiZi KOHTPOJIIOBATH CIIPABEUINBICTh HACTYITHOI'O
BHpa3y:

VEd< VRrd1t+ VRd2
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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:

Vre IS given by

(6.39)

fua 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.4, may be taken into account in the
calculation of Va1 to allow for the presence of longi-
tudinal reinforcement, see Annex J.

(2) The value of fuq for use in determining Vrq: 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 fyg 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)



ae
VRd1 mpenacTaBieHuil y piBHsAHHI (6.39) Ta
VRd2 IPEACTaBICHUI HACTYITHUM BHPA30M:

Vra=0,9d 2o fq(L+cota)sina
S

d - edexrrBHA rKOUHA OaKH;

Asw —TIJI0111a TTOTIEPEYHOTO apMYyBaHHS;

S — IHTepBAJI MK IMOIIEPEYHUM apMyBaHHSIM;

0. — KYT, III0 YTBOPIOETHCS MK MONEPEYHUM ap-
MYBaHHSIM Ta Biccto Oanku Mix 45° Ta 90°;

fyd - IpOEKTHA MILHICTh apMYIOYOT CTall.

(4) Hactynmauii Bupa3 TakoXX IOBUHEH OyTH
CIIPaBEIUBUM:

Vratt VRa2< 0,25 fab d

ne

fd - IpOEKTHa MILHICTh KaM’sIHOT KJIaJK1 Ha CTH-
CKaHHS Yy HANpsMKy MPHUKIAJACHHS HaBaHTaXCH-
Hs, oTpuMaHa y 2.4.1 ta 3.6.1 aGo 6eToHHOTO Ha-
MTOBHIOBaya , oTpuMaHoro y 2.4.1 ra 3.3, suxons-
YH 3 TOTO, 5IKE 3HAUEHHsI MEHIIIE.

b — miHiManpHa mMpUHA OalKu BCepearHi edek-
THUBHOI TNIMOMHY;

d — edexrrBHA riIMOUHA GaNTKH.

6.7.4 KoHTpo/b BHCOKHX 0aJIOK, IO Migaa-
I0THCSI IONIEPEeYHOMY HABAHTAKEHHIO

(1) Cnin BukoHyBaTH TOJIOXKEHHs 6.7.3, mpuii-
Maroun VEd Y SKOCTI CHIIM 3CYBY Ha Kparo OMOpH,
a Takox 0=1,3Z 3a edekTHBHY MITHOKHY OaJIKH.

6.8 IlonepeqHbO HANIPYKEHA KaAM’SIHA KJIAJAKa
6.8.1 3araabpHi BimoMocTi

(1) IIpoekTyBaHHS €lEMEHTIB 3 MOIMEPEeIHbO Ha-
MpyXKeHoi KaMm’ sHOi KJIaJKH CIiJ 31iHCHIOBATH,
BUKOPUCTOBYIOYH BIAMOBIAHI NPUHIUIHN, HaBe-
neni y EN 1992-1-1, a Tako mpoeKTHI BUMOTH
Ta BJIACTUBOCTI MarTepiaiiB, 3a3HaueH1 y po3aiaax
3, 5Tta 6 uporo EN 1996-1-1.

(2) MpuHIUHM TPOSKTYBAHHS MIAXOISTh IS
€JIEMEHTIB, MOTIEPEAHbO HAPYKEHUX JTUIIIE Y
OJIHOMY HampsMKY.

[MPUMITKA. Ilpu mnpoekTyBaHHI eKCILTyaTalliiiHy
HAJIHICTh CIiJ OIiHIOBATH CIIOYATKy NPW 3TUHAHHI,
a MOTIM MIIHICTh TIPU 3TWHAHHI, OCHOBY MIIHICTh Ta
MIIHICTh Ha 3CYB CIIiI IEPEBIPATH y TPAaHUIHOMY CTa-
Hi.

(3) IlpuknageHe moyaTKOBE 3yCHIUIS TOTMEpe-
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where:

Vrai IS given by equation (6.39) and
Vra2 IS given by:
(6.42)
d is the effective depth of the beam.
Asw is 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°;

fyd is the design strength of the reinforcing
steel.

(4) 1t should also be verified that:

(6.43)

where:

fa is 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 s the effective depth of the beam.

6.7.4 Verification of deep beams subjected to
shear loading

(1) The verification given in 6.7.3 should be
earned out, taking Veq as the shear force at the
edge of the support, and the effective depth of the
beamasd = 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.



HBOTO OOTHCKaHHS CTiJ] OOMEXYBAaTH 10 IPUHHS-
THOTO PIBHA XapaKTEPUCTHYHOTO TI'PAHUYHOTO
HABAaHTAXXCHHS IIONEPEIHbO HAIPY)XKEHOI apma-
TypH JUIsl TOTO, 1100 YHUKATU pYyHHYBaHHS HOIIe-
PEOHBO HANPYKEHOT apMaTypHU.
[TPUMITKA YacTkoBuil NOKa3HUK HABaHTaKEHb
IUIsL Tiepesiadl BTpaT MpU MONEpeIHbOMY Harpy-
KEHHI Ta BTpPAT, [0 BUHUKAIOTH MPH CTBOPEHHI
MONEPETHBOIO HANPY)KEHHS, MOKHa 3HaWTH Yy
EN 1990.
(4) Hecyui THCKM Ta TOTEpEYHi PO3PUBHI CHIU
pO3TAry B MICISIX KpIIUIEHb CIiJ 0OMEXyBaTH
Tak, MO0 YHUKATH PYHHYBaHHS 4epe3 MaKcuMma-
JbHE HaBaHTaXKeHHsS. MiclieBl Hecydl THCKH MO-
’KHA 3MEHILIUTH, BPaXOBYIOUU 3yCUJUIS MOMepe-
HBOTO OOTHCKaHHS, IO Ji€ mapajeibHO a0o Tep-
MEHAUKYISIPHO O BIIHOIIEHHIO O TOPU30HTa-
apHOTO 1mBa. [Ipy mpoekTyBaHH1 KPIIUIEHHS CIIif
BpaxoOBYBaTH JIOKAJTI3al[1l0 PO3PUBHUX CUJT PO3TS-
ry. HampyxeHHs mnpu po3TsaraHHi y Kam sHIA
KJIAJII1 CJT1/T 3BECTH JI0 HYJISL.
(5P B mpoexTi ciif 9ITKO BU3HAYUTH JOMYCKH
Ha BTPaTH 3yCHJIb MOTIEPETHHOIO OOTUCKAHHS.
(6) BrpaTtu 3ycuiab MOMEpPEeAHHOTO OOTHCKAHHS
MOKYTh BUHUKHYTH B PE3yJbTaTi MOETHAHHS Ha-
CTYIHHUX SIBUII :

- penakcarlii TOTIEpPEeIHbO HAIMPYKEHOi ap-

MaTypH;

- mpyxHOi nedopmariii kam’sTHOT KJIaJIKH ;

- PYXy KaM’sHO1 KJIQIKH 4epe3 BOJIOTY;

- CIIOB3aHHS KaM’ sIHOI KJIaJKH;

- BTpar NONEPEAHbO HANpPYXEHOI apMaTypH

ITiJT 9ac KPITUICHHS ;
- BIUIUBY TEpTH;
- TEIUIOBOTO BIUIMBY.

6.8.2 KoHTpo.ib ejieMeHTiB

(1)P IlpoexkTyBaHHS €IEMEHTIB 3 IOTIEPEAHBO Ha-
MpYyXeHO1 KaM ’sIHOT KJIaJIKi TIOBUHHO 31HCHIOBa-
THUCh HA HACTYMHHUX IMPUITYIIECHHAX:

- B KJIQJIII TUIOCKI Tepepi3u 3aIMIIAI0ThCS TUIOC-
KHMU;

- PO3MOJILT THUCKY B 30HI CTHCKAIOYMX THUCKIB €
PIBHOMIPHUM Ta HE MEPEBUILYE fd:

- oOmexyroua nedopMallis CTHUCKaHHS KIaJKU
nopiBaioe —0,0035 ans rpynu 1 Ta -0,002 pus
rpynu 2, 3 ta 4;

- OMIp A0 PO3TATraHHS KaM’ sTHOi KJIaJKu HE Bpa-
XOBYETHCS;

- MOMEPEeTHRO HamNpy)KeHa apMmaTypa, a TaKOX
iHIa apmaTypa, 3B’si3aHa 3 OeTOHOM
(kaM’sIHOIO KJIQJIKOI0), MiJIa€ThCS TUM CaMUM
nedopmMartism, 1o 1 Mpuiieriia KaMm’ sHa KIaaKa;

- TUCKM y TIOMEPEIHbO HAMPYXKEHIH, a TaKoxkK
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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 fg;

— 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;



iHIIA  apMatypi, 3B’sA3aHil 3 OeToOHOM
(kaM’STHOO KJIQJIKOK0), MOXKHA OTPUMATH 3 BiJ-
MOBIIHUX BIJHOIIEHB THCKY JI0 AeopMarlii;

- THCKHM Yy TOTEpEeIHbO HANpyKEHild apMarypi,
HE 3B’s3aHiil 3 6ETOHOM (KaM’SHOI KIIAJKOIO)
Ta SIKa 3aKJIAJIeHA Y eJIEMEHTH, IO MiATaI0ThCS
HACTYITHOMY HATSATYBAaHHIO, CIiJI OOMEXKUTHU
710 BIIOBITHOTO CIIBBIJHOIICHHS 3 iX Xapak-
TEPUCTUYHOIO MILHICTIO;

- eexTHBHA TIMOMHA HE3B A3aHOI MONEPEIHBO
Hanpy)XCHOI apMaTypyd BHU3HAYAETHCS, BPaxo-
BYIOUH ii Oy/Ib-sIKUIl BUILHUH pyX.

(2)P Omip enemMeHTIB 3 MONEPEIHHO HAMPYKEHOT

KaMm’siHOT KJIaJIKU B TPAaHUYHOMY CTaH1 CIIiJI po3-

paxoByBaTH 3 BHUKOPUCTAHHSIM NPUHHSATHOI TEO-
pli, 3T1IHO 3 SIKOIO BPAXOBYIOTHCS BC1 MOKa3HUKU

MOBEJIIHKK MaTepiayiiB Ta BIUIMBU JIPYroro IO-

PAIKY.
(3) Sxmo 3ycuiuIsl MONMEPEeTHBOTO OOTHCKAHHS
PO3TISIIAETBCS SIK MPOIIEC, TO YaCTKOBUI TMOKa3-

HUK ciig oouyuciroBar 3a EN 1992-1-1.

(4) SIxmio enemMeHTH, MO MIJIAIOTHCS BEPTUKAIb-

HOMY HABaHT)KEHHIO B IUIONIMHI CAMUX €IeMECH-

TiB, MalOTh Oe3NepepBHUN NPSIMOKYTHHH IoIe-
peuHuil mepepis, To MOKHA 3aCTOCOBYBAaTH METOJ

MPOEKTYBaHHS JAJIs HEapMOBAHOI KJIaJKH, HaBe-

neHuit 'y 6.1.2. ko eaeMeHTH MaroTh MpsAMO-

KyTHUW Tiepepi3, sSKuil He € Oe3mepepBHHUM, TO

T€OMETPHUYHI BJIACTUBOCTI CJIi7i 0OYMCITIOBATH J0-

IaTKOBO. MOXKIIMBO, TMONEpeaHE HAampy>KEeHHs

eNeMeHTYy ¢ Oyze OOMEXHUTH B 3aJIEKHOCTI BiJl

ioro e(heKTUBHOI MOAATIUBOCTI Ta OCHOBOI HECY-

401 34aTHOCTI.

(5) TIpoekTHuit omip Ha 3CyB €IEMEHTIB 3 TOIIe-

PEAHbO HAMNpyXKEHO1 KaM SHOi KJIaJKh MOBUHEH

Oytu OUTBIIMI 3a MPOCKTHE 3HAYCHHS HABaHTa-

YKEHHS Ha 3CYB, 1110 MPUKIATAETHCS.

6.9 O0MeskeHa KIagKa

6.9.1 3araabpHi BimoMocTi

(1)P Ilpu npoekTyBaHHI €EMEHTIB 3 0OMEXKEHOT
KaM’sIHOT KJIaJIKH CIIiJi BUKOPUCTOBYBATH Ti K ca-
Mi IPUITYIIEHHS, 110 1 IPU MPOEKTYBaHHI elemMe-
HTIB 3 HEAPMOBaHO1 a00 apMOBAHOT KIIAJKH.

6.9.2 KoHTpoJb ej1ieMeHTIB

(1) Ipu 3aiiicHEHH] KOHTPOJIIO €JIEMEHTIB 3 00-
MEXEHOI KaM SHOT KJIaJKH, 110 MiAJalThCs 3TH-
HaHHIO Ta/ab0 OChOBOMY HABAHTAXXEHHIO, CIiJ
KEepYyBaTHCh MPHUIYIIEHHSAMHU IS €JIEMEHTIB 3
apMOBaHOi KaM’SHOi KJIaJKH, HaBEACHUMH Yy
oMy EN 1996-1-1. Ilpu BU3Hau€HHI NPOEKTHO-
ro 3HaUYEHHS MOMEHTY ONOpY Iepepi3y ClijJ mpu-
MyCKaTH JUIIE NPSIMOKYTHHM 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



BUXOJSIYM 3 MIIHOCTI KaM’ SHOI KJIankh. Takox
HE CIIi/1 BpaXOBYBaTH apMyBaHHS IIPH CTUCKAHHI.

(2) Ilpm 3ailicHEHHI KOHTPOJIIO €JIEMEHTIB 3 00-
MEXEHOT KaM SHOT KJIaJKH, 110 MiJJAI0ThCs 3CY-
BalOYOMY HABAaHTAXXCHHIO, OMIP Ha 3CYB OJHOTO
€JIEMEHTa CIIiJ] BBAKaTH CYMOIO ONIOPY Ha 3CYB
KaM’sIHOT KJIaJIKU Ta OCTOHY OOMEXYIOUHX elle-
MeHTiB. [lim yac po3paxyHKy omnopy kam’sHOi
KJIQJKH J0 3CYBY CJIiJl BUKOPUCTOBYBATH IIpaBUIia
JUTI HEApMOBAHUX KaM’ SHUX CTiH, IO MiAIA0Th-
csl 3CyBalOuOMy HaBaHTaxeHHIO. [Ipu npomy cimif
BBaXaTH, 110 e JOBXHHA EJIEMEHTY
KaM’siHOT Kiajgku. He ciijg BpaxoByBaTtu apmy-
BAaHHS OOMEXYIOUUX €JIEMEHTIB.

(3) Ipu 3aiiicHEHH]I KOHTPOJIIO €JIEMEHTIB 3 00-
MEKEHOI KaM’SHOT KJIaAgKH, IO HiAJal0ThCS II0-
[IEPEeYHOMY HaBaHTAKEHHIO, CJiJ BUKOPHUCTOBY-
BaTU Ti K caMl IPUITYIIEHHS, 10 BUKOPHUCTOBY-
I0TbCA JJI CTIH 3 HeapMOBaHOi abo apMOBaHOI
knaaku. [Ipy mpoMy ciin BpaxoByBaTH BILIUB
apMaTypu 0OMEXYIOUUX €JIEMEHTIB.

e —

Po3nin 7 I'paHuyHuii cTaH ekcmiyaTaniiHoi
NPUAATHOCTI
7.1 3arauabHi BizoMocTi

()P Cnig mpoexktyBatu Ta OymayBaTH Kam’siHI
KOHCTPYKITIi Tak, 00 HE MepeBUIyBaTH IPaHU-
YHUHW CTaH EKCIUTyaTaliiHOT MPUIATHOCTI.

(2) TlporuHaHHS, M0 MOXKYTh HETAaTUBHO BIUIMBA-
TH Ha PO3MOJIUIH, 3aBEpIIATIbLHY 00pOOKY (BKIIFO-
Yaro4M JI0JIaH1 MaTepiayin), TeXHIYHE 00aHaAHHS
a0b0 30UIbIIYBAaTH BOJOINPOHUKHICTH, CIIT pe-
TEJIBHO MEPEBIPSATH.

(3) He cnixg momyckaTu, mo0 poOoTa IHIIUX elie-
MEHTIB KOHCTpYKIlii (Hampukmaa, aedopmarii
MEePEKPUTTSA a00 CTiH) YMHHWIA HEKOHTPOJHOBA-
HUH BIUTUB Ha CKCIUTyaTalliiHY MPHUIATHICTb.

7.2 CTiHM 3 HeApMOBAHOI KJIAAKHU

(1)P Cnig BpaxoByBaTH PIi3HUIIO Y BIACTHBOCTSIX
PI3HUX MaTepiaiiB KaM SHOT KIAJKU Yy MICISX, /e
BOHU 3’€THYIOTHCS, 3 METOI0 YHUKHEHHS IepeBa-
HTa)XeHHsI a00 pyHHYBaHb.

(2) Sxmo BukoHyrOThCS yMOBHU Kpaiinboro I'pa-
HuyHoro CTaHy, TO TpPaHMYHUHN CTaH eKCIUTyaTa-
[IHHOT IPUIATHOCTI CTiH 3 HEapMOBAHOI KIIaJKU
CIiJT KOHTPOJIOBATH OKPEMO Ha YTBOPEHHS Tpi-
IIUH Ta MPOTMHAHHS.

[MPUMITKA. Cain BpaxoByBaTH, IO TPILIMHA MO-
XKyTb (pOpMyBaTUCH 1 IPU BUKOHAHHI YMOB KPaifHHOTO
IPaHUYHOTO CTAHY, HAMPUKIIA] Ha MTOKPIBIIL.

(3) Crin yHukatu pylHyBaHb, 110 BUHHKAIOTh 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 I¢
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.



pe3ynbTaTi TUCKY BiJl 3alIEMJICHHS, IILJISTXOM Bif-
MOBIIHOI cenudikarii Ta aeramizaii (auB. Po3-
ain 8).

(4)P Crinu 3 xaM’stHOT KJIAJKH, 110 TITAF0THCS
OOKOBUM HaBaHTAKEHHSIM BiJ BITPY, HE TOBHUHHI
MPOTUHATHCS Hi Bil TAKUX HABAaHTAXCHb, Hi BiJl
BUIIAJIKOBOTO BIUIMBY 31 CTOPOHH JIIOJMHU Ta
MPONOPIIIHHO pearyBaTH Ha BHUIAIKOBI IIO-
IITOBXH.

(5) Sxmo crina, MmO BUTpUMYE OOKOBI HaBaHTa-
JKEHHs, BUKOHYe YMOBH KpallHBOro rpaHM4HOIO
CTaHy Ta SIKIIO il PO3MIpH BIAMOBIIAIOTH BUMO-
ram Jlomatky F, TO BOHa BBa)XKa€ThCs TAKOIO, IO
3anoBoJibHsEe 7.1(1)P.

7.3 EneMeHTH 3 apMOBaHOI KaM’SIHOI KJIAAKH
(1)P B ymoBax ekcruryaTaliiiHOi HpUIATHOCTI
€JIeMEHTH 3 apMOBaHOi KaM’SIHOi KJIaJK{d HE TO0-
BUHHI  JIaBaTH HENPOTHO30BaH1 TPIIIMHU abo
HaJMIpHO TPOTUHATHUCH.

(2) Tam, ne po3Mmipu e€JIEeMEHTIB apMOBaHOI
KaM’sSHOT KJIaJIKH HE BHUXOJATH 332 MEXI TpaHUd-
HUX pPO3MIpiB, HaBeJeHUX y 5.5.2.5, MOXkHa Mpu-
MyCTUTH, 1110 O1YHE MPOTUHAHHS CTIHM, a TaKOX
BEpPTHKaIbHE MPOTMHAHHA Oanku Oyle 3aJ0BUIb-
HUM.

(3) Axuo B 0OUYMCICHHSAX MPOTHHAHHS BUKOPHC-
TOBY€ETHCS MOY/b MPYKHOCTI, TO MOJIYJIb JJOBTO-
TPUBAJIOT MIPYKHOCTI CJTiJI BAKOPUCTOBYBATH TOM,
o nogaHo y 3.7.2.

(4) Cmin Tak oOmexutn mporec (HopMyBaHHS
TPIILIMH y €JIeMEHTaX 3 apMOBAaHO1 KaM SHO1 Kia-
JIKH, 10 MIAJAI0THCS 3rUHAHHIO, HAPUKIIA] Oa-
Kax 3 apMOBaHOi KaM’STHOT KJIaJIKH, 11100 BUKOHY-
BaJIUCh YMOBU TPAaHUYHOTO CTaHy €KCIUTyaTalliii-
HOT MPUJATHOCTI IPU YMOBI, 1110 33/10BOJIbHAIOTh-
Cs BHUMOTH OO po3MipiB 5.5.2.5 ta aeramizarii
Pozniny 8.

[MPUMITKA Crnig BpaxoByBaTH MOXKIINBE YTBOPEHHS
TPIIIMH Ha THOBEPXHI TaM, A€ HOKPUTTS apMyBaHHS

pO3TATY TIepeBakae MiHIMaNbHI BUMOTH, HaBEIEHI y
8.2.2.

7.4 EneMeHTM 3 T1IONEpPeJIHbO HANPY:KEeHOI
KaM’ SIHOI KJIAAKH

(1)P Enementn 3 momepenHbO HaNpyXeHOi
KaM’sIHOi KJIaJKM He TOBHUHHI J]aBaTu TPIIMHU
IpU 3TUHAHHI, a TaKOX He IMOBUHHI HAJAMIPHO
MIPOrMHATHCh 32 YMOB €KCILTyaTalifHOT NpuaaT-
HOCTI.

(2) IIpu nepenavi nonepegHHOrO HAMPYKEHHS Ta
IIPU NPOEKTYBAaHH1 HABAHTAXEHb IIICJIs BTPAT MPH
CTBOPEHHI MOMEPEHHOT0 HAMPYXKEHHS 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 satisfy 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, Eiongterm, 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 €KCIUTyaTal[iliHOI mpuaaT-
HOCTI.

(3) P Enementn 3 mnomepeaHbO HaNpPyKEHOI
KaM’siHOi KJIaJKd B YMOBax TI'PaHUYHOTO CTaHy
eKCIUTyaTaliifHOi MPUIATHOCTI CIiJl PO3paxoBY-
BaTH, BUXO/ISYU 3 HACTYITHUX IPUITYIICHb:

- B KMl IUIOCKI MEPepi3u 3aTHIIAITHCS
TUTOCKUMU;

- THUCK € MPONOPIIHHUM HAIPYKEHHIO;

- THCK pO3TSTraHHS B KJIaAll OOMEXKEHHU
TaKUM YMHOM, 100 YHUKHYTH HaJIMIPHUX
TPIUH Ta 3a0€3MEYUTH JTOBrOBIYHICTH
apMaTypH, 110 HAMPY>KY€EThCS;

- 3YyCWUIS TIONEPEIHBOTO HANPYKEHHS €
HE3MIHHUM TMicas OyJb-SKMX BTpaT, IO
MOXYTh B1I0YBaTHCh B MPOIIECI.

(4) Sxmo BukoHyrOThCS TpumnyiieHHs (3)P,

TO YMOBH TPaHUYHOTO CTaHy €KCILTyaTallii-

HOI TPUAATHOCTI 3aJOBOJIBHSIOTHCSA, XOUa

MOJKJIMBE JIOJIATKOBE TPOBEICHHS KOHTPOIIIO

MPOTHHAHHS.

7.5 OOMekeHi eJJeMEeHTH 3 KaM’ AHOI KJIAAKHU

(1)P  ObOmerxeH1 eleMeHTH 3 KaM ' SHO1 KJIaJKU He
MTOBUHHI JIaBaTH TPINIMHU MPHU 3rHHAHHI, & TAKOX
HE TOBMHHI HAJAMIPHO TPOTHHATHCH 32 yMOB
eKCIUTyaTaIllitHOT IPUIaTHOCTI.

(2)P  Kontponb oOMeXeHUX €IEMEHTIB 3
KaMm’siHOT KJIaJIKM B TPAaHMYHOMY CTaH1 EKCIUTya-
TaIiifHOT MPUAATHOCTI CJIif 3A1MCHIOBATH, BPaxo-
BYIOUH TIPUITYIIEHHS JUIS CJIEMEHTIB 3 HEapMo-
BaHOI KaM’ STHOT KJIaJKH.

7.6 Ctinn, 1o miagalTbCd KOHIEHTPOBAHUM
HABAHTAKEHHIM

(1) Acnektu, 10 KOHTPOJIIOIOTHCS PIBHIHHAMHU
(6.9), (6.10), abo (6.11) Ta  3aTOBOJILHSIOTH
KpaiHii TpaHWYHUI CTaH, MOJXXHAa BBaXaTH Ta-
KHMH, WO 33J0BOJIHSIOTh 1 TPAaHUYHUN CTaH
eKCIUTyaTaI[lifHOT MPUAATHOCTI.

Po3zaia 8 Jleramizanmist
8.1 [leraji kaM’AHOI KJIAAKN
8.1.1 Marepianu kam’SIHOI KJIAAKH

(1)P bnoku kam’stHOT KJIaJIK TIOBWHHI Bi/IMOBiTa-
TH TUILy KaM SHOI KJIaJKH, Ii pO3TallyBaHHIO Ta
BHUMOTaM II[0JI0 MII[HOCTI.

(2) Kam’siny KI1ajKy, apMOBaHy CTPHIKHIMH, CIIiJ
KJIACTH Ha po3uuH M5 Ta MINHIMINN, a KIaaKy, B
AKIM 3aBOJIChKA apMaTypa yKIaJaeTbCs y TOPU30-
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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

() 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



HTAJIBHHUI IIOB KIAJKH, - HA po3unH MS5.2 abo
MILHIIIAHA.

8.1.2 MiniMaJbLHA TOBIIUHA CTiHU

(1)P Crina moBuHHa MaTH TaKy MiHIMaJIbHY TOB-
IUHY, 00 3abe3neuyBaiachk ii MIITHICTb.

(2) MinimManbHa TOBIIMHA tmin HECY4Oi CTIHM TIO-
BHHHA OyTH TaKolo, IO 33/I0BOJIHHSE Pe3yabTaTH
PO3paxyHKIiB IbOTO HOPMATUBHOTO JOKYMEHTY.
[Tpumitka. 3Ha4eHHS tmin, SIKE CITiJ] BUKOPUCTOBY-
BaTH y IEBHIM KpaiHi, 3HaxoauThcs y Hamiona-
JHHOMY JI0/IaTKy. PexoMeHJ0BaHe 3HAYeHHS J0-
PIBHIOE PE3YyNbTATY PO3PAXYHKIB.

8.1.3 MiniMajJbHA oA cTiHu

(1)P Hecyua criHa moBHMHHA MaTH MIHIMaJIbHY
mwionty Ha miaHi 0,04M? 3 BpaxyBaHHAM yCiX Ka-
HaBOK Ta 3arjnOuH.

8.1.4 3’eanaHHAa KaM’SIHOI KJIaAKH

8.1.4.1 byoxu KaM’sIHOI KJIAJIKH, BUTOTOBJIEHI
3aBOACHLKHMM CIIOCOO0OM

()P bioxu kam’stHOT KJIQIKH CIIiJ MOETHYBATH
3a JJOTIOMOTOI0 PO3YMHY 3a TMEPEBIPEHOIO0 TEXHO-
JIOTI€O.

(2)P bnoku HeapMoBaHO1 KaM’STHOT KJIAJIKH TIO-
BHHHI YaCTKOBO 3aXOJWTH OJHWH Ha OJHHUH Y Tie-
PEMIHHIN MOCTIAOBHOCTI TakK, MO0 CTIHA Jisiia K
€IMHA KOHCTPYKITIA.

(3) Y HeapMmoBaniii kiaami O0JOKH, BHCOTA SKHUX
MeHIe abo nopiBHIOE 250 MM, TIOBUHHI 3aX0/1H-
TH OJIMH HAa OJHUMA Ha JOBXHHY, IO JOPIBHIOE
IOHAMMEHIIIE BUCOTI OJIOKY, IMMOMHOXXEHOTO Ha
0,4, abo Ha 40MM, BUXOISIYH 3 TOTO, IO OUIBIIE
(muB.puc.8.1). Jlnsa 6mokiB, BHCOTa SKMX OUIbIIE
250MM, IEpEKPHUTTS OJIOKIB TOBUHHO JIOPIBHIOBA-
TH BHUCOTI OnoOKy, momHOxkeHoro Ha 0,2 aGo
100mM. ¥V kyrax abo MICISIX MEpEeTHHY 3aXifJ
OJIOKIB OJIMH Ha OJHUII MOBUHEH OyTHU HE MEHIIE
TOBIIUHU 0JIOKA, SKIIO Il 3aXiJ HE 3aI0BOJIbHSE
BUMOT, HaBeaeHuxX Buie. OOpizaHi Onoku ciin
BUKOPHUCTOBYBATH JJIs YTBOPEHHSI IEPEKPUTTS Ha
MEePETHHI 31 CTIHOIO, B SIKY BIIUPAETHCS KA IKA.
ITpumitka. baxxaHo, 11106 OBXKUHA CTIH Ta po3Mip
OTBOPIB Ta ONOPHUX KOHCTPYKLIH BiMOBiTaIN
po3mipaM OJIOKIB 3 TUM, 1100 YHUKHYTH HaaAMIp-
HOTO OOpi3aHHS.

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. tmin Of a loadbearing
wall should satisfy the outcome of the calcula-
tions according to this standard.

Note The value of tmin 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 200 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 — IlepekputTs 0J10KiB KaM’SIHOT KJIaIKH

1) nepexpurts: | ko hy <250 mm: nepekputts >0,4 hy a6o 40 MM, BUXO1519H 3 TOTO, IO

- sikio hy> 250 mm: nepexputtst >0,2 hy a6o 100 MM, BUXOASYH 3 TOTO, IO

ITo3naueHHs
OinbIe
OuThIIIE
Key
1) overlap

when hy <250 mm : overlap > 0,4 hy or 40 mm, whichever is the greater
when hy <250 mm : overlap > 0,2 hy or 100 mm, whichever is the greater

Figure 8.1 — Overlap of masonry units

(4) Inmi BuayM CKpimjeHHs KaM’sHOT KJIaJKH, 110
HE BIJMOBIIAIOTh MIHIMAJIHPHUM BHMOTAM TEPEK-
PUTTS, MOYKHA BUKOPHCTOBYBATH Yy BHITAJIKY, KO-
JIU eKCIIEPUMEHTAIILHO JIOBEJICHO, 1[0 BOHU € 3a-
JIOBUTHBHUMHU.

I[MPUMITKA B apmoBaniit CTiHi CTYITiHb ITEPEKPUTTS
MOXHa BHU3HAQYUTH SIK YaCTUHY NMPOEKTYBaHHSA apMa-
TypH.

(5) V wmicusx, ae Hecydi CTIHM TOEIHYIOTHCS 3
HEHECY4YHMH, CJIiJ BpaxOBYBaTH JOMYCK Ha aH-
(bepenniiiny nedopmariiro yepes moB3ydicte abdbo
ycalKy. SIKIIO Il CTIHM HE MOEIHYIOThCS 3a J0-
MTOMOTO0 KJIAJKH, 1X CJiJ CKPIMUTH BIAMOBIIHU-
MU 3’€IHYyBauaMH, IO BUTPUMYIOTH Tu(eEpeH-
iy aedopmariro.

(6) Ilpu >xopcTKOMY TMO€AHAHHI PI3HUX MaTepia-
JIB CJiJl BpaxoByBaTu ix mudepeHiiiny nedop-
Mario.

8.1.4.2 EnemenTH KaM’SIHOI KJIQJAKM 3 HAaTypa-
JIbHOT'0 KAMEHIO EBHOI'0 PO3Mipy

(1) HarypanbHi kameHi 3 0CaJAKoBUX abo MeTa-
MOP(}O3HUX OCAIKOBHUX MOPIJ CIiJ 3a3BUYail yK-
JajaTH Tak, mo0 iX MiIouMHa OCHOBM Oyna ro-
PHU30HTAIBHOIO a00 Mailke TOPU30HTAIBHOIO.

(2) TIpwuersai 0OGMUIFOBATIBHI €IEMEHTH KaM'sTHOT
KJIaJIKW 3 HAaTypaJbHOTO KaMEHIO MOBMHHI 4acT-
KOBO 3aXOJUTH OJIMH Ha OJIUH Ha BIICTaHb, 110
JOPIBHIOE, LOHaWMeHIIe, 1/4 po3Mipy MEHIIOro
€JIEMEHTY, PO3MipoM MiHIMYM 40 MM, SKIIO iHIII
B3STI MIpH HE rapaHTyBaTUMYTh a/IeKBATHY Mill-
HICTb.

(3) B crinax, ae 610Kku Kam'sHOT KJIAJKK HE MPO-
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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-



XOAATh 4Yepe3 TOBUIMHY CTiHH, TOTPIOHO CTBOpH-
TH €JIEMEHTH 3'€JHaHHS, JOBXHHOIO, KA JOPiB-
Hioe 0.6...0.7 Big TOBIIMHI CTIHU, 3 IIArOM, SKHI
He nepeBuInye | M, K BEpTUKAJIbHO, TaK 1 rOpU-
30HTAJIbHO. Taki eJIeMeHTH KaM'THOI KJIaJKH I10-
BHUHHI MaTHl BUCOTY He MeHIy HiXK 0.3 ix moBxu-
HU.

8.1.5 llIBu, 3an0BHEHI OyIiBeILHUM PO3YHHOM
(1) T'opu3oHTaNBHI MIBU KJIaJIKW Ta JUIBOBI BEp-
TUKaJIbHI B KIJIQJKH, CTBOPEHI [UIS 3araJibHOTO
MPU3HAYCHHS, Ta JIETKUH OyAiBeIbHHNA pPO3YHH
MOBHHHI MaTH TOBIIMHY HE MEHINY, HDK 6 MM Ta
He OuTbmly, HDK 15 MM, a TOpU3OHTaJbHI LIBU
KJIQJKU Ta JIMIbOBl BEPTUKAIbHI IIBH KIIAJKH,
CTBOPEHI TOHKHM IIJJaCTOM PO3YUHY, IOBHHHI
MaTu TOBIIMHY He MeHuly, HDK 0,5 MM Ta He Oi-
JBILY, HDK 3 MM.

[MPUMITKA IlIBu, TOBUIMHOKW 3 — 6 MM MOXYTh Oy-
TH CIPOEKTOBaHi, AKIO OyAiBeNbHUN po3uuH OyB
CHeliaJbHO BHUKOHAHHUM IJIs1 OCOOJIMBOIO BHKOPHC-
TaHH$, KOJM MPOEKTYBaHHS MOXKE OyTH 3aCHOBAaHE Ha
BHUKOpPHUCTaHH1 OyJIIBETFHOTO PO3UMHY ISl 3aTalIbHOTO
MIPpU3HAYCHHA.

(2) TopusoHTaNBHI IIBU TIOBUHHI OYTH TOPH30H-
TaJbHUMHU, SIKIIO MPOEKTYBAJIbHUK HE BU3HAYUTDH
MO-1HIIIOMY.

(3) SIkio0 BUKOPHUCTOBYBATH €JIEMEHTH, IO 3aJIe-
)KaTh BiJ MyCTOT OYIIBEILHOTO PO3YMHY, TO JIH-
IIbOB1 BEPTUKAIbHI IIBU KJIAAKA MOXYTh PO3TJIsi-
JATUCS SIK 3aITOBHEHI, SIKIO OyIIBETbHUN PO3YHH
3all0BHEHUN Ha MOBHY BUCOTY IlIBa, BUIIE MiHI-
mymy 40% mupunu enemeHTy. JIunpoBi BepTH-
KaJbHI IIBH KJIAJKUA B apMOKaM'sHOMY, IO Mif-
MajaloTh i JIiF0 BUTHHY Ta 3pi3y 4Yepe3 IIBH,
MMOBUHHI OyTH TOBHICTIO 3allOBHEHI OyIiBEIbHUM
PO3YHHOM.

8.1.6 Onopwu mig KOHIEHTPOBAHUMM HABAHTA-
KEHHSIMH

(1) KonuenTpoBaHi HaBaHTa)KCHHS TIOBUHHI OITH-
paTHcs Ha CTIHY Ha MiHIMaIbHy JOBXHHY 90 MM
a00 Ha TaKy JIUCTAHIIIO, SIKa BU3HAYAETHCS 32 J0-
MOMOTO0 MiJJpaxyHKIB 3TrigHO MyHKTY 6.1.3, Bu-
XOJISIYM 3 TOTO, IO OUIBIIIE.

8.2 EsnlemenTH apmaTtypu

8.2.1 3araabHi BimoMmocTi

(1)P ApmatypHa ctanb MOBHHHa OyTH pO3Tallo-
BaHa TaKUM YHMHOM, 100 BOHA CTPYKTYPHO B3ae-
MO/IisIa 3 KaM'sTHOIO KJIa/IKOIO.

(2)P Slxmo mpocTi onopu HNPUNHSATI B MPOEKTY-
BaHHS, TO yBara OyJe HpUIUIATUCH edekTam
Oy/b-sKO1 CTIHKOCTI, 110 MoXke OyTu mependaue-
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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'sHOI0 KJIa/IKOIO.

(3) Apmarypha craib B KaM'siHIM KJIa/ili, CIpoeK-
TOBaHa B SIKOCTI 3rUHAIOYOTO €JIEMEHTY, IOBUHHA
OyTu yTBOpEHa HaJl OTIOPOI0, /I KaM'siHa KJIa/IKa €
0e3rnepepBHOI0, HE3BAXKAIOYHM HA T, Yd Oynu Oa-
JIKK CIIPOEKTOBAaHI SK Hepo3pi3zHa uu Hi. B wmicii,
Jie 1€ TPAIUISEThCS, TUIOMA CTall, He MEHINA, HIK
50% monti po3TATHYTOI apMaTypH, 0 HeoOXia-
Ha TIOCEPEHHI MPOJIbOTY, MOBUHHA OYTH Tepea-
OadyeHa 3BepXy KaM'sHOI KJIAJKH HaJ ONOPOIO Ta
Ha/IIHO TpuKpimieHa 3rigHo myHkty 8.2.5.1 B
ycix BUMAJAKax ImoHaiiMmeHme 25% apmarypHOi
CTalli, 0 HEOOXiHA HA CEpeUHI MPOJIBOTY, TO-
BUHHO OyTH MPOBEAEHO KPi3b ONOPY Ta MOJIOHUM
YUHOM HaJIHHO MPUKPIIIEHO.

8.2.2 TlokpuTTH CTATi, 1110 ApMY€

(1) Hmnst Toro, mo6 MIlHICTH 3'€THAHHS OyJa po3-
BMHEHA B apMaTypHiil cTaii, 00paHiil 13 BUKOpHC-
TaHHsIM Taonwuil 4.1, B OyiBeIbHOMY PO34YHHI Ha
TOPU30HTAIBHUX IIIBAX:

- MiHIMaJbHa TIUOMHA TTOKPHUTTS 3 OYIIBEITLHOTO
PO34MHY BiJl apMaTypHOTI cTaji 0 MOBEPXHI Kam'-
STHOT KJIAJIKM TIOBMHHA Oytu 15 MM (quB. pwuc.
8.2);

- TIOKPUTTS 3 OYAiBEIHLHOTO PO3YMHY BHIIE Ta
HUKY€ apMaTypHOI CTajli, HAHECEHEe Ha TOPU30H-
TaJbHUX LIBaX, MOBUHHO OYyTH YTBOPEHE TaKUM
YUHOM, 00 TOBIIMHA IBa Oylia IIOHAMMEHIIE
Ha 5 MM OLUTBIIIOIO, HDK JlaMeTp apMaTypHOi cTa-
JIi, 1715 3arajibHOTO MPU3HAYEHHS Ta JIETKUX Oyi-
BEJIbHUX PO3UMHIB.

I[TPUMITKA Ilpm BUKOpHCTaHHI IPOPI3iB Ha OAHIH
abo 000X TMOBEPXHSAX OCHOBM (YHIAMEHTY OJIOKY,
MiHIMaJbHA TOBIIMHA OYAIBETFHOTO PO3YHHY HaBKO-
JI0 apMaTypy Moke OyTH BMIIlIeHa B TOHIIIOMY IIBi.

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.

~— 1

I\Il\l

Pucynok 8.2 — IlokpurTs cTasi, 0 apMy€ Ha TOPU30HTAIBHUX IBAX

Ilo3Hauenus:

1) s 3aranbHOTO MPHU3HAYCHHS Ta JIETKUX OYIIBEIbHUX PO3UHHIB.

Key

1) for general purpose and lightweight mortars

Figure 8.2 — Cover to reinforcing steel in bed joints
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(2) Jlns 3amOBHEHUX MOPOXKHUH 200 CHEIiabHOT
KOHCTPYKIlii 3'€JIHaHHS, MiHIMaabHE MOKPUTTS
st apmarypHoi craii 3rigHo myHkry 4.3.3 (3)
noBUHHO OyTH 20 MM A71s1 OyAIBETLHOTO PO3UHHY
a00 OETOHHOTO MOKPUTTS, B Mipy HEOOXiTHOCTI,
abo nmiameTp CTep:KHS, BUXOJSYH 3 TOTO, IO Oi-
JIbIIE.

(3) KinuiBku 3pizy Bciei apmartypHoi cTami, 3a
BHUHSTKOM HEpXaBifouoi cTalli, MOBUHHI MaTu Ta-
Ke camMe MiHIMaJbHE TOKPUTTS, AK JUIS HE3aXH-
IICHIN BYIJICNEBIH CTai B CUTYyallil 3HAXOHKSHHS
i1 BIUIMBOM, SIKIIO aJIbTEpPHATHBHI 3aCO0M 3aXH-
CTy HE BUKOPHUCTAHI.

8.2.3 MinimMa/ibHa NOBepPXHS apMYyBaHHS

(1) B enemenTax 3 apMoBaHOi KaM'SsHO1 KJIAJKH,
JIe apMaTypHa cTajlb niependadeHa st TOro, 1moo
30UTBIITYBAaTH MIIHICTH B TUIOIIMHI €JIEMEHTA, TI0-
BEpPXHS OCHOBHOI CTajl MOBUHHA OyTH HE MEHIIa
3a 0,05 % edekTUBHOT IUIONII MOMEPEYHOTO Tie-
pepi3y eleMEeHTY, B3SITOTO SIK BHPIO €(pEeKTUBHOT
ITUPHUHA Ta €PEKTUBHOT TOBIIIHHH.

(2) Ha crinax, ne apmaTypHa cTajib YTBOpPEHa Ha
TOPU30HTAIBHUX IIBaX JJS TOTO, 100 30UIbIIy-
BaTH OMIp MOMEPEYHUM HABAHTAXKEHHSIM, 3arajib-
Ha IUIOIIA TaKoi apMaTypH NMOBUHHA OyTHU HE Me-
Hma 3a 0,03 % 3aranpHO1 MJIONII MOMEPEYHOTO
nepepizy crinu (to6to 0,015 % Ha koXkHil MoBe-
pXHi).

(3) Sxmo apmatypa yTBOpeHa Ha TOPHU30HTATh-
HUX IIBaX i1 TOTO, 00 CHOPUSTH KOHTPOIIO
YTBOPEHHS TPIUH a00 CTBOPIOBATH TSTYYICTh,
3arajbHa IUIOIIA CTajl MOBMHHA OyTH HE MEHIla
3a 0,03 % 3aranpHOT IO TONIEPEYHOTO Tepepi-
3y CTIHH.

(4) B apMoBaHuX, 3alOBHEHI PO3YMHOM eJeMe-
HTaX KaMm'sHOi KJIQJK{ 3 MOPOXKHUHOIO, CIIPOEK-
TOBAaHUX MPOCTUPATUCH TUIHLKU B OJHOMY Hamps-
MKY, JIpyropsiiHa apMaTypHa CTajb MOBUHHA OY-
T TependaueHa B HaIPSIMKY, MEPHEHAUKYISP-
HOMY OCHOBHI{ CTaii, B OCHOBHOMY, JJIsi PO3IO-
niny HanpyxeHHs. [loBepxHs 1i€l npyropsaHoi
apMaTypHOi cTaji MOBHHHAa OyTM HE MEHIIa 3a
0,05 %rutomIi MONEPEevYHOro Mnepepizy eleMeHTY,
B3STOTO sIK BUpIO e(eKTUBHOI IIMPUHU Ta edek-
TUBHOT ITHOWHHU.

(5) Sxmo nomepedHa apMarypHa cTaib MOTpedy-
€TbCSI B €JeMeHTi (auB. M. 6.7.3.), TOBepXHs TO-
MEPEeYHOTr0 apMyBaHHS MOBUHHA OyTH HE MEHIIa
3a 0,05 % mutoIi MoNepeyHoro nepepizy eaeMeH-
Ty, B3STOrO K BHUPIO €(PEKTHBHOI IIMPHUHU Ta
e(heKTUBHOT TTTUONHH.

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 MakcumanpHUl pO3Mip CTalli, IO apMYE,
MOBHHEH OyTH TakuMm, mo0 MoxkHa Oyno poOHuTH
KIIaJKy B OyAiBeIIbHOMY pO34rHi 800 OETOHHOMY
HAIlOBHEHHI.

(2) ApmatypHa crtasb B ()OpMi CTPHIKHS IOBUHHA
MaTH MIHIMAJILHUHN JAiaMeTp 5 MM.

(3)P MakcumanbHUE pO3Mip CTajli, IO apMYe,
MOBHHEH OYyTH TakuM, o0 aHKEpHI HAIIPYXECHHS,
K OMUCAaHO B IMyHKTi 8.2.5, Oynu He mepeOunhb-
IICHI, a TIOKPUTTS apMaTypH, SIK OMKUCAHO B ITyHK-
Ti 8.2.2, Oy10 3aXUIICHUM.

8.2.5 AHKep Ta nepeKpuTTH

8.2.5.1 AHKep Hampy:KeHHsl Ta apMaTypHa
CTaJIb CTUCKAHHS

(1)P ApmarypHa cranb moBMHHA OyTH 3a0e3me-
YeHa aHKEepPOM JIOCTAaTHBOI IOBXKMHH TakK, 100
BHYTPIIIHI CHJIH, M 110 SKUX BOHA 3HAXOIUTh-
cs1, Oynu nepefani 70 OyAiBETLHOTO pO3UnHYy ab0
OETOHHOrO 3aIlOBHIOBAaYa, Ta 1100 IIOJOBIKHE
YTBOpPEHHS TPiIMH a00 BIAIIAPOBYBAaHHS KaM's-
HOT KJIQJIKH HE TPaIUIsLIOCH.

(2) 3akpimieHHsl MOBUHHO OyTH 31iliCHEHa 3a J0-
IIOMOTOI0 TPSMOTO aHKepKa, TaukiB, KOJIH abo
MeTenb, SIK Moka3zaHo Ha puc. 8.3. AnbTepHaTHUB-
HO, TIepeJaya Hampy>KeHHS MOXke OyTH 3a paxy-
HOK BIIMOBIIHOTO MEXaHIYHOTO MPHUCTPOIO, Tie-
pEBIPEHOTO BUMPOOYBAHHSIMHU.

(3) psimuii ankep abo komiHa (quB. puc. 8.3 (a)
Ta (0)) He MOBUHHI OyTH 3aCTOCOBaHI JI0 aHKEP-
HOi pIBHOT apMaTypHOi CTail JAilaMeTpoM OuTbIIe,
HDK 8 MM. ['auku, KojiHa ab0 METi He MOBHHHI
OyTH 3aCTOCOBaHI J0 aHKEPHOI apMaTypHOI cTaii
MIPU CTUCKAHHI.

a) straight anchorage
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cyhook

(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.

0.71,

254 L

L B
‘ P
e 9 << 1500

b) bend

d) loop

Puc. 8.3 — AnkepHi e1emMeHTH:

a) MpsIMUH aHKep; 0) KOJIHO; B) TAYOK;T') METJIS
Figure 8.3 — Anchorage details

a) straight anchorage; b) bend; ¢) hook;d) loop
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(4) Homxwuna npsimoro ankepy lp, motpibHOTO U151
CTEpKHs, Oepydn A0 yBard MOCTiHE HAINPYKEH-
HS 3 €IHAHHS, MOBHHHA OYTHM OTpHMaHa 3 HACTY-
ITHOTO BHPa3y:

NS

l, = T
b =7 m f
bod
ae:
¢ — epeKTUBHUH AlaMeTp apMaTypHOT CTaIi;

f y¢ — TpoekTHa MIIHICTh apMaTypHOI crai,
oTpuMaHa 3 MyHKTIB 2.4.1 ta 3.4.2;
f bod, - TPOEKTHA MIIHICTh AHKEpa apMaTypHOI
cTai, oTpuMana 3 tabmwii 3.5 a6o 3.6 ta 3.6.4, B
Mipy HeoOXiHOCTI, Ta 2.4.1.
(5)Ans cTpukHIB, 0 MAIOTh KiHII Y BUIJISAL Ta-
YKiB, KOJIIH Ta meTenb (auB. puc. 8.3 (0), (B) Ta
(r), NoB:XHMHA aHKepa MpHU HATATYBaHHI MOXe Oy-
T 3Menmena 10 0,7 Ip.
(6) Sxmo Oumplma mIOIIa apMaTypHOI CTajl BH-
KOPHCTOBYETHCS, HDK BHMAara€ThCsi IIPOEKTOM, TO
JOBXKMHA aHKepa MOXKe OyTH 3MEHIIeHa MPOTop-
iHO, Iepeadavyaroy, 1o:
(1) Jns apmatypHOi cTaji Ipu HATATYBaHHS JIOB-
KWHA aHKepa He OyJe MEHINO, HbK Oulbina 3
BEJIMYUH:
- 0,3 I, a6o
- 10 giameTpiB cTpUXKHSA, a00
- 100 mm
(11) s apmaTypHOi CTayli IPU CTHCKaHHS, JOB-
JKWHA aHKepa He Oyjie MEHIIOI0 HK OuIbIa 3 Be-
JIUYHH:

- 0,6 1Ipa60

- 10 miameTpiB cTprokHS, 00

- 100 mm.
(7) Ilpu 3akpiruieHH1 apMyIO4Hd CTPUKHIB, MOTIe-
pedHa apMaTypHa CTajlb NOBUHHA OyTH mependa-
YeHa PIBHOMIPHO PO3IMOJUICHOIO B3JIOBXK JIOBXKH-
HU aHKepa, 3 IIOHAliMEHIe OJHUM CTPHIKHEM
apMaTypHOT1 CTaJli, PO3TAlIOBAHUM B MICI[i BUTHY-
Toro ankepy (muB. puc. 8.3(0), (B) Ta (r). 3arans-
Ha TUTOIIA MOMEepevyHoi apMaTypHOI cTaii MOBUH-
Ha OyTH He MeHIla, HiK 25 % MOBEpXHi 0OJJHOTO
3aKpIMJICHOTO CTPIKHA apMaTypHOT CTali.
(8) SAKI0 BUKOPHUCTOBYETHCS TOTOBE apMYBaHHS
TOPU30HTAILHOTO IMIBY KJIaJKH, TO JOBXHHA aH-
Kepy NMOBUHHA 0a3yBaTHCh Ha THUIIOBIA MIIIHOCTI
AHKEPHOTO 3 €JHAHHS, BU3HAUCHIN BUIIPOOYyBaH-
HsaMu 3rigHo 3 EN 846-2.
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(4) The straight anchorage length /, required for a
bar, assuming constant bond stress, should be ob-
tained from:

(8.1)

where:

D is the effective diameter of the reinforcing

steel;

fya IS the design strength of reinforcing steel,

obtained from 2.4.1 and 3.4.2;

food IS 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 0,7l,.

(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:

(i) For reinforcing steel in tension the anchorage
length is not less than the greater of:

— 0.3lp. or

— 10 bar diameters, or

— 100 mm.

(ii) For reinforcing steel in compression the an-
chorage length is not less than the greater of:

— 0,61y 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 Hamyck po3TSAArHYTOI Ta CTHCHEHOI ap-
MAaTYpHOI cTaJi

(1)P HoBxuHa HAIyCKiB MOBHHHA OyTH JOCTaT-
HBOIO IS IepeAadi MPOEKTHUX CHIL.

(2) HoBkHMHA HamyCKy ABOX CTPH)KHIB apMaryp-
HOI CTaJIi MOBMHHA OYTH MiJipaxoBaHa 3TiITHO ITy-
HKTY 8.2.5.1, ocHOBaHiil Ha HAWMEHIIOMY 3 JIBOX
MEPEKPUTUX CTPHIKHIB.

(3) JoBxuHa HaIycKy MDK JBOMa CTPHIKHAMHU
apMaTypHOT cTaji MOBUHHA OyTH:

- lp 115t CTEpKHIB NIPU CTUCKAHHI Ta JUISi CTPUXK-
HIB TIpU pO3TATYBaHHsA, Ae MeHme, Hix 30 %
CTPIDKHIB B TIepepi3i 3’€IHaHI 3 HAIyCKOM, Ta JIe
JUCTaHLg MDK HNEPEKPUTUMU CTEPXKHSMHU B IO-
MepeyHoMy HampsiMi He MeHmia 3a 10 miamerpis
CTpUXHS, Ta OeTOHHE a00 OyIBETbHO-PO3UHHHE
MOKPUTTS HE MEHILIE 3a 5 1laMeTPiB CTPHIKHSIL.

- 1,4 lp nst cTprokHIB Tipu po3TaryBanHi, ne 30%
abo Oulbllle CTPUXKHIB B IEpepi3i € MepeKpUTH-
MH, a00 SIKIIO JAUCTAHINS MDK TEPEKPUTUMH
CTPY)KHSMH B TOTIEPEYHOMY HArpsiMi € MEHIIa 3a
10 mgiameTpiB cTpuKHS, a00 OeToHHE abo OyniBe-
JTHHO-PO3YHHHE TTOKPHUTTS € MEHIINM 32 5 jJiame-
TPIB CTPUKHSL.

- 2 |p s cTpwxkHIB TipU po3TATyBaHHi, g€ 1 30%
a0o OUIbIIIe CTPIKHIB B TMIEpEPi3i € MEPEKPUTUMHU
1 JUCTAHI(IST MDK TIEPEKPUTUMH CTPUKHSIMU MEH-
ma 3a 10 giamerpiB cTpuxHs, a00 OeTOHHE abo
OyIIBEIbHO-PO3YMHHE TOKPUTTS € MEHIIHNM 3a 5
JlaMeTpPIB CTPHKHSL.

(4) Hammycku MK CTEp)KHSIMH apMaTypHOI cTaji
HE MOBUHHI OYTH 3aCTOCOBaHi B 00JIACTSIX BHUCO-
KOT0 HampyXeHHs, a00 TaM, Jie pO3MIpH Iepepizy
3MIHIOIOTHCS, HAIPUKJIAJl, YCTYIl B TOBIIUHI CTiH-
ku. JlucTaHIis MDK TBOMA MEPEKPUTUMH CTPHIK-
HSIMU HE MOBHHHA OyTH MEHIIOO 3a J[Ba JiaMeT-
pu cTprokHs a6o 20 MM, BUXOISYH 3 TOTO, IO
OibIIIe.

(5) SIkmo0 BUKOPUCTOBYETHCS TOTOBE apMyBaHHS
TOPU30HTAILHOTO IIBY KJIAJKW, TO JOBKHMHA Ha-
MyCKy MOBHHHA OyTHM OCHOBAaHA Ha TUIOBIA Mill-
HOCTI aHKEPHOTO 3 €JIHAHHS, BU3HAYCHIN BHUIIPO-
OyBanHsMU 3rimHO EN 846-2.

8.2.5.3 AHKepyBaHHsl momnepe4yHoOi (3pi3HOI)
apMaTypHOI cTaJi

(1) AHkepyBaHHS MONEPEYHOT apMaTypHOI CTall,
BKJIFOYAIOYM XOMYTH, TOBHHHO OyTH 3[iiicCHEeHe
[UIAXOM BHUKOPHUCTaHHsS TayKiB Ta KOJIH (JUB.
puc. 8.3 (6) Ta (B)), 0 MiAXOIUTH, Pa30M 3 IO-
JIOBXKHIM apMaTypHUM CTPHIKHEM Ieper0adeHuM
ycepeanHi rauka abo KoJliHa.

(2) AHkepyBaHHSI BBaXA€ThCS C€PEKTUBHUM, SIK-
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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.

- 1,41y 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.

— 2lp 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



10 3TMH T'ayKa Mae MPSMUH BiIPi30K JOBKUHOIO
5 nmiametpiB CTpKHA a00 S50MM, BUXOASYU 3 TO-
ro, Mo OUTbIIe, Ta SKIIO BUTHH KOJIHA Ma€ Tpsi-
MUH BiIpi30K J0BXkUHOKO 10 miamMeTpiB CTpPHIKHS
abo 70 MM, BUXOJSYH 3 TOTO, IO OUTbIIE (IUB.
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).
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Puc. 8.4 — Ankep nonepe4yHoi apMaTypHOi cTaJi:
1) 100 a6o 70 MM, BUXOIYH 3 TOTO, 1110 OuIbIIE; 2) 5@ a60 50 MM, BUXOSYH 3 TOTO, 1110 OLTBIIE

a) 3 KOJIIHaMH, ©) 3 TaYKaMHu,
Key

1) 1002 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 YkopouyeHHss apMaTypHOI cTaji Ha-
NpYy’KeHHsA

(1) B Oyap-sikoMy eneMeHTi, MiJAaHOMY BHUTH-
HAaHHIO, KO)KEH CTPM)KEHb apMaTypHOi CTaji mmo-
BUHEH IIPOCTATATHCH, 32 BUHATKOM KiHIIEBOi OIO-
pH, 3a TOUKY, I¢ B HhOMY B)K€ HEMae MoTpedu, Ha
JTUCTAHIliI0, KA JOPIBHIOE e()EeKTUBHIA TIIMOWHI
eneMeHTy abo JiaMeTpy CTEepKHS, TOMHOKEHOMY
Ha 12, BUXoag4u 3 TOrO, 110 OuIbiIe. Touka, ne
apMaTypHa CTajb TEOPETHYHO BKE HE MOTpiOHA —
e Ta, Jie pO3paxXyHKOBUI MOMEHT CHJI OIOpY Ie-
pepi3y, Maroyu Ha yBasil TUIBKU MOCTIHHI CTPHIK-
Hi, JOPIBHIOE PUKIAACHOMY IPOEKTHOMY MOMe-
HTy. OzlHaK, apMaTypHa CTajb HEe MOBUHHA OyTH
yKOpOYeHa B 30HI HampYXXEHHs, SKIIO, IIOHAM-
MEHIIIe, OJIHA 3 HACTYITHUX YMOB 3aJI0BOJIbHSETh-
Csl U BCIX PO3CTAHOBOK NMPOEKTHOTO HaBaHTa-
KESHHS:

- CTPW)KHI apMaTypHOT CTalli IIPOTATAIOTHCS, II10-
HallMeHIlle Ha JMOBXUHY aHKepy, BIAMOBIIHO 10
TXHBOI MPOEKTHOI MIIHOCTI, BiJl TOUKHU, /1€ BOHH
BJK€ HE MOTPIOHI U1 MPOTUCTOSHHS BUTHHY;

- IPOEKTHA 3JaTHICTh 10 3pi3y B mepepisi, Ae ap-
MaTypHa CTaJlb 3aKIHUY€TbCS, € OUIBIIOI0 BIBIU1
CHJIM 3pi3y 3-3a MPOEKTHHUX HABAHTAXEHb B I[bO-
My nepepisi;

- TIOCTIHI CTPHIKHI apMaTypHOi cTaii B mepepisi,
Jie apMaTypHa CTallb 3aKiHYyeTbcs, nepeadada-
I0Th JIBIMHY IUIOINY, MOTPIOHY A MPOTHIi MO-
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8.25.4
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 3THHY B ILOMY TIepepi3i.

(2) SAxmo € mano abo B3arani Hemae (ikcarlii Ki-
HI JUIsL €JIEMEHTY IpU 3TUHI, TO HIOHAMEeHIe
25% mutomi HampykeHoi apMmarypHOi craii, II0
noTpiOHa Ha cepeinHi MPOIbOTY, TOBHHHO OyTH
MPOMYIIEHO Kpi3b onopy. Lls apmaTtypa moxe Oy-
TH 3aKpiljieHa, 3riqHo nyHkry 8.2.5.1, abo 3abe3-
neJeHa:

- e(bekTUBHA JTOBXKMHA aHKEpPy €KBIBaJEHTHA JIO
IiaMeTpy CTPIDKHS, NMOMHOXEHOTro Ha 12, 3a
[EHTPAILHOIO JIHIEI0 OTOpH, JIe Hi KOJIiHA Hi Ta-
YKa HEMae Tepe LEHTPOM OmopH, abo

- e()eKTHBHE aHKEPYBaHHs CKBIBAJICHTHE /IO Aia-
METpy CTPIIKHS, MOMHOXEHOTo Ha 12, + d/2 Bix
noBepxHi onopw, ae d — ne edexTrBHA rIIMOMHA
eNIEMEHTY, Ta HeMae KoJjiHa nepea d/2 Ha BHYT-
PIIHINA CTOPOHI MOBEPXH1 ONOPH.

(3) Tam, ne muctaHuis BiJ NOBEPXHI OMOPH A0
OMIKYMX KpaiB OCHOBHOTO HAaBAaHTAKEHHS € Me-
HIIIa B/IB1Y1 3a €(peKTUBHY TTTUOMHY, BCSI OCHOBHA
apMaTypHa CTajb B €JI€MEHTI, IMIJJaHOTO BUTHHY,
MMOBUHHA 3aJMIIIATHCHh Ha OMOpi Ta OyTH crops-
JDKEHa aHKEpOM, EKBIBaJEHTHHM [0 JlaMeTpy
CTPHIKHS, IOMHOXEHOMY Ha 20.

8.2.6 3akpinjieHHs1 apMaTypHOI CcTaJi NPH CTH-
CKAaHHI

()P CrpwxkHri apmaTypHOi CTaii MpU CTUCKaHHI
MOBUHHI OYyTH 3aKpillIeHi, IO MEpPEenIKOHKATH
JIOKaJIbHOMY MOJOBXKHBOMY BUTHHY.

(2) B enemenTax, e mionia MoI0BXKHBOT apMaTy-
pHOI cTayi € OuTbIIor 3a 25% Mol KaMm sSHOT
KJIaJKU Ta Oyab-aKuil OETOHHUI HANOBHIOBAY, Ta
OutbIe, HDK 25% NPOEKTHOro OMOPY OCHOBOTO
HABAaHTAXXCHHS BUKOPUCTAHO, - 3 €JHAHHS, IO
OTOYYIOTh IOJIOBXKHI CTPHIKHI, TOBUHHI OyTH Tie-
pendayeHi.

(3) Sxumo nmoTpedyoThCs 3’ €JHAHHS, BOHU HE TO-
BUHHI OyTu MeHIIe, HiX 4 MM B giameTpi abo Y4
MaKCUMAaJIbHOTO JIaMeTPy MOJOBXKHIX CTEP>KHIB,
BHUXOJITYM 3 TOTO, 110 Olnblile, a IIar He TOBUHEH
MIepPEeBUILYBATH IOHANMEHIIIE:

- HaliMEeHIIUI O1YHUH PO3MIp CTIHH;

- 300 mM;

- OCHOBHHUH JiaMeTp CTEpHS, TOMHOXCHUU Ha
12.

(4) BeprukanbHi KyTOBI CTEp)KHI apMaTypHOIi
CTaJi TIOBUHHI OyTH OMEpTi BHYTPILUIHIM KyTOM
Ha KO’KHOMY IHTEpBalli 3 €JHAHHS Ta Iel KyT He
MOBUHEH mepeBuinyBaTu 135°. BHyTpimmHi Bep-
THUKaJIbHA CTEP)KHI apMaTypu MOBUHHI OyTH 00-
MEXEHI TUIbKM BHYTPIIIHIMU KyTaMU TpH ajbTe-
pHATHBHUX IHTEpBaNaX 3 €JHAHHS.
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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 dI2 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 Po3TauiyBaHHS CTAJi, 110 apMYy€

(1)P Ilar craui, mo apmye, TOBUHEH OyTH J0CTa-
THBO BCJIIMKHUM JIJIS TOrO, 100 OCTOHHHUI 3aIl0B-
HIOBa4 Ta OyAiBEIbHHIA pPO3UMH OyaM MOMIIIEHI
Ta yIIUTBHEHI.

(2) Hucranimis MDK CYMDKHOIO TapanelbHOIO
CTaJUIIO, 1110 apMye, HE MOBUHHA OyTH MeEHIIa 3a
MaKCUMAaJIbHUI pO3Mip arperary, Iiroc 5 MM, abo
TiaMeTpy CTprXHA, a00 10 MM, BUXOASYH 3 TOTO,
o OurbIe.

(3) Lar po3tarHyToi apMaTypu HE MOBUHHO Iie-
pesunryBatu 600 Mm.

(4) SIxkmo ocHOBHA apMaTypHa CTajlb 30CepeKe-
Ha B LIEHTpax a0o THi3Jax MOpPOXKHIX OJIOKIB, a00
MaJIeHbKI THI37ja cOpMOBaHI IMpPHU PO3TAIIyBaH-
HaM OJIOKIB, TO 3arajbHa IUIOIIa OCHOBHOT apMa-
TYpHOI CTaJll He OBUHHA epeBuIyBatu 4 % 3a-
raJbHOI TUTOIII TIOTIEPEYHOTO TMepepizy 3amoBHIO-
Baya B LEHTPi abo THI3AL, KpIM MEPEeKpUTTIB, Jie
BOHA HE MIOBUHHA MepeBUlTyBaTH § %.

(5) Sxkumo mumpmui mar, HiX TOW, M0 OMHCAHUN
B MiAnyHKTI (3), noTpibeH [uist Toro, mod OCHOB-
Ha apMaTrypHa cTajb Oyia 30cepekeHa B Crelli-
QTHbHO CTBOPEHHUX THI3AaX, TO (UIaHII apMOBaHO-
ro Tepepizy MOBHHHI OyTH 0OMEXKeH1 3TiHO MyH-
KTy 6.5.3, a Kpok MOke Oyt 30inbmenuit 1o 1,5
M.

(6) Axmo motpiOHa MOTIEpeYHa apMaTypHa CTallb,
mar cko0 He moBuHeH Oytu OutbmM 3a 0,75 1mo-
MHO@€HE Ha €()eKTHBHY ITMOWHY €JIEeMEHTY, a0o
300 MM, BUXOJISTYM 3 TOTO, IIIO MEHIIIE.

(7) ®abpuuna apmaTypa TOpU30HTAIBHOT KIAIKH,
pO3TalioBaHa Ha TOPU3OHTAJIBHHUX IIIBAX, MOBUH-
Ha Oyru posramoBaHa 3 marom 600 mMm abo
MEHIIIe, [ICHTPOBAHO.

8.3 lleraJii 1Jis1 nonepeIHb0 HANPYKEHHS

(1) Heranizamis mpuCTpOiB MOIMEpPEeIHBO HAIPY-
*eHHs moBuHHO OyTu 3rigno EN 1992-1-1.

8.4 /leraJjii 00MekeHOI KaM SIHOT KJIAJIKH

(1)P Crinu oOMexeHO1 KaM sTHOT KJIa K1 TOBUHHI
MPEJICTaBIATH COO0I0 BEPTUKAIbHI Ta TOPH30H-
TaJIbHI 3aJ11300€TOHHI a00 apMOBaHiI 0OMEXyroUi
€JIEeMEHTH JI TOro, MO0 BOHU B3aEMOJISIIH SIK
€IMHUN CTPYKTYpHUH €IIEMEHT, KOJM BOHU Tij-
JTAFOTHCS BIUTMBAM.

(2)P O6mexyroui eTeMeHTH Bepxa Ta CTOPIH TO-
BHUHHI OYTH BIJUIUTI MICNIA TOTO, SIK KaM sHa KJa-
nKa Oyne CTBOpEHa, ISl TOro, 00 BOHU 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 HaAIHHO MPHUKPIIICHI.

(3) OOmexyroui eneMeHTH MOBUHHI OyTH mepen-
0adyeHi Ha KOXKHOMY piBHI MOBEPXY, Ha KOKHOMY
MEPEeropo/pKeHi MK CTIHAMH Ta Ha 000X CTOpO-
HaxX KOXHOTO OTBOPY, IIO0 Ma€ IJIONLy OLUIBIIY,
Hix 1,5 M2 JloaTkoBi OOMEXYIOUi €lIeMEHTH
MOXYTh OyTH MOTPIOHUMHU B CTiHAX, JUIA TOTO,
o0 MaKCHMAaJlbHUHU IIar, sK TOPHU3OHTAJILHUM,
TaK 1 BEpTUKAIBHUH, OyiH 4 M.

(4) ObMexyroUi eIeMEeHTH TTOBUHHI MaTH TUIOILY
TIOIEPEeYHOro Hepepizy He Menmry, Hix 0,02 M2, 3
MIHIMaJIbHIM pO3MIpOM B Ii1aHi cTinu 150 mwm, Ta
MOBHHHI OyTH CIOPSDKEHI MOJOBXKHBOIO apMma-
TYpOIO, 3 MIHIMaJIbHOIO IUIOIIECI0 €KBIBAJIEHTHOIO
no 0,8 % myomi momepevyHoro mepepizy oome-
KYIOUOTO eJIeMEHTY, aje He MeHIe, Hik 200 MM2.
Cko0u, iaMeTpoM He MEHIIE, HbK 6 MM, 3 [1arom
He Outbmie, HDK 300 MM, MOBUHHI OyTH TaKOX
nependaueHi. Jleramizaiiss apMaTypd MOBHHHA
OyTH 3TiTHO TMYHKTY 8.2.

(5) B cTinax oOMexeHOoi kKaM STHOT KJIaJIKH, 1€ BH-
KOpPHUCTOBYIOThCSL Onoku I'pynu 1 Tta I'pynm 2,
OJIOKHM, TpWIeridl A0 OOMEXYIOUYHX EJIeMEHTIB,
MTOBUHHI 3aX0IUTH OJWH Ha OJIWH, 3TITHO TPaBUII,
omnucaHuX B MyHKTI 8.1.4 mist 3 €THaHHS KaM STHO1
KIaAKu. AJIbTEpHAaTUBHO, apMmarypa, HE MEHIla
HDK CTEpkH1 JiameTpoM 6 MM ab0 €KBIBaJCHT, 3
maroMm He Outbmie HiK 300 MM, HaIItHO MPUKDI-
IJieHa B OETOHHOMY 3allOBHIOBAaYi Ta IBax 13 3a-
MOBHEHHSIM OYIIBETbHUM PO3YMHOM, ITOBUHHA
OyTH 3aCTOCOBaHa.

8.5 3 eaHaHHA CTiH

8.5.1 3'enHaHHA CTiH TMEPEeKPUTTIM Ta MOK-
PUTTSM

8.5.1.1 3araanui BizoMocTi

(1)P Sxmo mpumyckaerbes, MO CTIHH MOBHUHHI
OyTH OOMEXEH1 MEPEeKPUTTAM Ta MOKPUTTAM, TO
CTiHM OyIyTh MpHEAHAHI A0 MEPEKpUTTS abo mo-
KPUTTS JJIsl TOro, 100 YTBOPIOBATH Mepenavy
MPOEKTHUX TMONEPEYHUX HABAHTAXKEHB JI0 elieMe-
HTIB KpITUICHHS.

(2) IlomepeuyHi HaBaHTa)XEHHS MOBHMHHI Nepeaa-
BaTUCh JIO €JIEMEHTIB KPIMUIEHHS 3a JIOTIOMOTOI0
KOHCTPYKIIi MepeKpuTTst abo MOKPUTTS, Hamnpu-
KIaj, 3aniz00eToHoM abo 30ipHUM OGeTOHOM, abo
JIepeB SHUMHU TepeKIaJuHaMM, Hampukiaa, oo-
IIMBKa JIOIIKaMH, MPHU YMOBI, L0 KOHCTPYKIis
MOKPUTTS Y MEPEKPUTTA 3/1aTHA MPOSIBIATH IO
niadparmu, abo 37iliCHEHa KUIbLIEBOIO OANKOIO,
3IaTHOIO0 TepeAaBaTH CyMapHHUil 3pi3 (3CyB) Ta
edexTu 1ii BUruHy. B iHIIoMy BUMaaKy omip Tep-
TS OTMIOPU KOHCTPYKTUBHUX €JEMEHTIB Ha CTiHaX
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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 m2. 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 SIHOT KJIQJAKK a00 MeTaliyHi CKoOU BIAMOBIA-
HOTO KIHIIEBOTO 3aKpilUICHHS MOBUHHI TPHUMATH
omip mepeaaydi HaBaHTAKCHHS.

(3)P B wmicusx, ae nepekputTsi a0 MOKPUTTS TH-
CHE Ha CTiHY, JOBKHMHA OTIOPU MOBUHHA OYTH J0-
CTaTHBOIO ISl TOTO, 1100 3a0e3mneuyBaTu HECydy
3IATHICTH Ta OIIp 3CYBY, O€py4H 10 yBaru BUpO-
OHWYMIA JOMYCK Ta JIOMYCK Ha MOHTAX.

(4) MiniManbpHa JOBXHHA OMOPH MEPEKPUTTS Ta
MIOKPUTTS Ha CTIHAX MOBUHHA OyTHM BH3HAY€HA
3TiIHO MIOPaxyHKY.

8.5.1.2 3’ ennaHHsA MJIAHKaAMU

(1)P B Micusx, ne BUKOPHCTaHI IUIaHKH, BOHU
MIOBUHHI I€pe/laBaT MONEpeYHe HaBaHTaKEHHS
MDK CTIHOIO Ta YTPUMYIOUYUM KOHCTPYKTHBHUM
€JIEMEHTOM.

(2) B micusx, A€ HaJJMIIOK HABAaHTAXEHHS Ha
CTIHI HE3HAYHUU, HA MPUKIIAJ, HA 3 €IHAHHI TOP-
1[EBOi CTIHW/TIOKPUTTS, OCOOJIMBY YyBary cCiin
MPUALIATH 3a0e3MeYeHHI0 e(eKTUBHOTO
3'€IHAHHS MDK CKOOaMH Ta CTIHOIO.

(3) Kpox miaHok MK CTIHAMU Ta MOKPUTTIM abo
MEPEKPUTTSM TMOBUHEH OyTH HE OUTbIe, HDK 2 M
JUISl COPYJ, BUCOTOIO B 4 ToBepxH, Ta 1,2 M Jiist
BUIIUX CIIOPY.

8.5.1.3. 3" eaHaHHsA CHJI0I0 TEPTHA

(1)P B micusx, ne 6€TOHHI MEPEKPUTTS, TIOKPUTTS
a00 KUTBbIIEB1 OAJTKH HECYTh MPSME HAaBAHTAKEHHS
Ha CTiHY, CHJIa TepTs MOBUHHA IepelaBaTH Tore-
peUHi HABaHTA)KECHHSI.

8.5.1.4 KuiibueBi aHkepu Ta KiiibLeBi 02Kk

(1) Skmo mepenava MONEPEYHHX HABAHTAXKCHb
JI0 €JIEMEHTIB KPIIJICHHS 3/1IHCHEHA TP BUKOPH-
CTaHHI KUIbLIEBUX OajoK a00 KUIbLIEBUX aHKEPIB,
BOHU TIOBMHHI OYyTH pO3TalloBaHI Ha KOXXHOMY
piBHI TEepekpUTTs abo Oe3mocepeHb0 HUKYE.
Kinpuesi ankepu MOXKYTh CKJIaJaTUCS 3 3a1i300e-
TOHY, apMOBaHOI KJIaJgKH, cTayii abo JepeBa Ta
MOBHHHI BUTPUMYBATH CUJTy po3TsranHs 45 kH.
(2) Sxmo KimbIEeBl aHKEpPU HE € Oe3nepepBHUMH,
CIiJ MPUAHATH JAOJATKOBI MipH, 1100 3a0e3nedn-
TH O€3MepepBHICTb.

(3) KinbueBi aHkepH, CTBOPEHI 3 3a/1i300€TOHY,
MOBUHHI MICTUTH LIOHAWMEHIIIE IBa CTEPIKHI A
apMyBaHHS IUIoMIelo moHaimenme 150 mm?. Tle-
PEKpUTTS MOBUHHI OyTH cripoekToBaHi 3rizHo EN
1993-1-1 ta posramoBaHi B IIaXOBOMY HOPSIKY,
AKIIO 116 MoJuBo. [lapanensHa Hepo3pi3Ha ap-
MaTypa MOXke OyTH pO3TJIsHyTa 3 IXHIM MOBHUM
MOTIEPEYHUM TIEpPepizoM, MPU YMOBI, IO BOHH

121

(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



pO3TalIoBaHi BiINOBIIHO Ha MEpPeKpUTTi abo Bi-
KOHHHX NEpeMUYKax Ha BiJCTaHi He OinbIe, HIK
0,5 M Bijf CepeJMHU CTIHU Ta MEPEKPUTTS

(4) SIKIIO0 BUKOPHCTOBYETHCS MEPEKPUTTS O3 11ii
niadpparmu, abo MIapu KOB3aHHS PO3TANIOBAHI ITiJT
OTIOpPaMH TEPEKPHUTTS, TOPU3OHTAIBHE YKPIILJICH-
HS CTiH MOBUHHO OYTH 3IMICHEHO KLUIBIIEBUMU
Oankamu a00 CTAaTUYHO EKBIBAJICHTHUMH €JIEMEH-
TamH.

8.5.2 3'eaHaHHA MiXK cTiHAMH
8.5.2.1 llepeTuHu

(1)P Ilepeciuni Hecydi CTIHM IOBHHHI OyTH
3'€HaHHI TakK, MO0 mepenaBaTu HEOOXiIHI Bep-
THKAaJIbHI Ta MONEPEYH1 HABAaHTAXKEHHSI.

(2) 1lloB Ha mepeTHHI CTIH NOBUHEH OyTH CTBO-
peHuii:

- 3'e¢HaHHAM Kiaaku (auB. 8.1.4), abo

- 3’enHyBaYaMu ab0 apMarypolo, 0 MPOXOAUTH
B KOXHY CTIHY.

(3) Ilepeciuni Hecy4i CTIHM MOBWHHI OyTH BCTa-
HOBJIEHI OJHOYACHO.

8.5.2.2 IlycTOoTHI CTiHM Ta CTiHM i3 3aXHCHUM
NOKPHUTTAM

(1)P JIBa monoTHA MyCTOTHOI CTIHM MMOBUHHI OyTH
e(eKTHBHO 3 €/THaHI.

(2) Aukepu it KpiTUIeHHST OOJUITIOBAHHS CTIHU,
3'€IHYIOYM JIBa TIOJIOTHA IyCTOTHOI CTiHM a0o
CTIHY 13 3aXHCHUM IOKPHUTTSAM Ta il ONOPHY CTi-
HY, TOBUHHI OyTH HE MEHII, HDK YHCIIO0, Miapa-
XOBaHe 3rIHO 6.5, y BIANOBIAHUX BUMNAAKAX, Ta
HE MEHIII, HDK Nmin Ha M.

I[MPUMITKA 1 Bumoru o0 BUKOPUCTAHHS aHKEPiB
JUTSI KPITUTEHHST OOTUITIOBATPHIX CTIH JTaHi B

EN 1996-2.

[MPUMITKA 2 fkmo 3'enHyrodi eleMeHTH, HalpHh-
KJIaJ, TOTOBa, 3B s3aHa i3 OCHOBOIO (PyHAaMEHTy, ap-
MaTypa, BHKOPHCTaHI JJIS TOro, mo0 3'€IHATH [Ba
MIOJIOTHA CTiHM, KOYKHE BBEJICHHS €IEMEHTY CIi/I pO3T-
TAOATH K aHKEP JUTA KPITUIEeHHsS OOJIMIIOBAaHHS CTiHH.
[MPUMITKA 3 3HaueHHS Nmin A1 yCTOTHOT CTiHU Ta
CTIHM 13 3aXMCHHM IOKPUTTSM JJIsi BUKOPHCTAHHS B
KpaiHi MOXyTh OyTH 3HaiizeHi B ii HarionansHOMY
J0AaTKy; PEKOMEH/IOBaHe 3HAYCHHS 111 000X € 2.

8.5.2.3 Ctinu 3 1BOX IOJIOTEH

(1)P /IBa mosoTHA CTIHM 3 JBOX ITOJOTEH MOBUHHI
OyTu e(eKTUBHO 3 €IHAHI.

(2) AHKepu A KpirUIeHHS OONMUIIOBAHHSI CTiHH,
0 3’€IHYIOTh JIBa MOJIOTHA CTiHH 3 JIBOX MOJIO-
TeH, MOBHHHI OyTH migpaxoBaHi 3rinzHo 6.3.3(2)

122

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 Nimin Per m2.

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 nimin 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 BIAMOBIAHY IJIOLLY MOTEPEYHOro nepepi-
3y 3 KUIBKICTIO PO3'€MIB j Ha KBaJpaTHUH METp
CTIHH 3 JIBOX IOJIOTEH, Ta OyTH PIBHOMIPHO pO3-
MOIUICHUMH.

[MPUMITKA 1 [esxi hopmu roTOBO1, 3B s13aHOI 3 OC-
HOBOIO (pyHIAMEHTy, apMaTypu MOXYTb TaKOX BU-
CTYNaTH B SIKOCTi aHKEPiB MK JBOMA MOJIOTHAMH CTi-
HU 3 JBOX mosyioTeH (auB. EN 845-3).

I[MPUMITKA 2 3HaueHHd j 1isi BAKOPUCTaHHS B Kpai-
Hi MOXke OyTu 3HaiijieHo B ii HamioHamsHOMYy monat-
KYy; pEKOMEHJIOBaHE 3HaUCHHS - 2.

8.6 [1a3u Ta BUIMKM B CTiHAX
8.6.1 3araanui BimomocTi

(1) TIa3su Ta BUIMKM HE MOBHUHHI MOPYIIYBaTH
CTIMKICTh CTIHH.

(2) I1a3u Ta BUIMKHU HE MOBUHHI IPOXOIUTH Yepe3
MepeMHUKH a0o 1HII1 KOHCTPYKTUBHI OJI0OKHU, BOY-
JIOBaH1 B CTiHI, TAaKOX BOHHM HE MOBHUHHI OYTH B
eJIeMeHTaxX KaM sSHO1 KJIaJKd, OKpIM THX, IO Te-
pendadeHi MPOEeKTOM.

(3) B mycToTHUX CTiHAX MOJOKEHHS Ta3iB Ta BH-
iMOK MOBUHHO OYTH PO3IVISIHYTO OKPEMO Ui KO-
YKHOTO IOJIOTHA.

8.6.2 BepTuka/jbHi na3u Ta BUIMKH

(1) 3HmKEHHAM BEPTHKAIHLHOTO HABAHTAKCHHS,
OTIOpY 3CYBY Ta BUTMHY, CIIPUYMHEHUM BEpTHKa-
JBHUMM [1a3aMU Ta BUIMKaMHU, MOJKHA 3HEXTYBa-
TH, SKIIO TakKli BEPTUKAJIbHI Ma3W Ta BUIMKU HE
oI, HDK chy; TIMOWHA BUIMKH Ta IMa3y TO-
BUHHA BKIIIOYaTH TJIUOUHY Oylb-KOTO OTBOPY,
3po6JIeHOr0 MiJl Yac CTBOPEHHS BUIMKHU Ta Masy.
SIKmo e 3Ha4YeHHs MepeBUIleHe, TOJ1 BEepTHKa-
JIbHE HABAHTAXKEHHS, OIIP 3CYBY Ta BUTMHY IIO-
BHHHI OyTH TIEpEBIPEHI 3a IOMOMOTOI0 PO3paxy-
HKY Tepepidy Kam siHOi KJIaJKH 3 BiIHATUMU
3HAYEHHSMU Ma3iB Ta BUIMOK.

[MPUMITKA 3nauenss tehy 1151 BUKOPUCTAHHS B Kpa-
Hi Moxe OyTu 3HaleHo B 1l HamionanmsHOMY momaT-
Ky. PekomeHmoBaHi 3HauYeHHs, IO AaHi B TaOmHIl
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 tcny. 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 teny for use in a Country may be
found in its National Annex. The values given in the
Table below are recommended.

Po3mipu BepTHKAIBbHMX NAa3iB Ta BHIMOK HA KaM sIHIH KJIajui, 10 JONMYCKAKThCS
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0e3 migpaxyBaHb

[Ta3u Ta BUIMKH, YTBOPEHI MICIIS YKIIaIaHHS [Ta3u Ta BUIMKH, YTBOPEHI Iijl Yac yKJIaJaHHS
KaM ' SHOI KJIaJKU KaM STHOI KJIaJKH
ToBmmnua | MakcumalbHa MaxkcumanbHa IUpUHa MiniManabHa TOBIIA- | MakcuMaibHa K-
CTIHH rOuHa MM Ha PEIITH CTIHH 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 MakcumainbsHa riMOrMHa BUIMKHM a00 1Ma3y MOBHHHA BKIIIOYATH TIMOUHY OYIb-SKOTO OTBODPY,
3pOOJICHOTO ITiJT YaC yTBOPEHHS BUIMOK Ta Ia3iB.

[MPUMITKA 2 BeptukanbHi n1a3u, siki He IPOTATYIOThCS OlIbIE, HDK Ha OJHY TPETIO BUCOTHU MOBEPXY HaJ
pIBHEM MEPEKPHUTTS, MOXKYTh MaTH MMOUHY 110 80 MM Ta mmpuHy A0 120 MM, SKIIO TOBIIMHA CTiHU 225 MM
a0o Oinb1e.

I[MPUMITKA 3 T'opuzoHTanbpHA BiACTaHb MK CyMDKHHMH MazaMH abo MiX 1a30M Ta BUIMKOIO a00 OTBOpPOM
MOBHHHA OYTH HE MEHIIIE, HDK 225 MM.

I[MPUMITKA 4 T'opu3oHTa bHA BiICTAaHh MK JJBOMA OYy/Ib-IKMMU CYMIKHUMH BHIMKaMU, HE3B)KAIOUH HA T,
Y{ BOHU TPAIUISIOTHCS HA Til caMill CTOPOHI YW Ha MPOTWJIEKHIH CTOPOHI CTiHHU, 200 MiXK BUIMKOIO Ta OTBO-
POM, He TIOBMHHA OYTH MEHIIIOK, HiXK MIMPHHA OLTBII NIUPOKOT 3 IBOX BHIMOK, TOMHOKEHA HA JIBA.
[NPUMITKA 5 KymynaTuBHa mIpHUHA BEPTUKAJIBHHUX Ma3iB Ta BUIMOK HE TIOBUHHA TEPEBUIIYBATH JTOBKUHHU
cTiHu, moMHOeHoi 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 I'opu3oHTAJNIBLHI Ta HAXWIEHI a3u

(1) Bynp-ski ropu30HTaNbHI Ta HAXWIEHI Na3u
MOBHHHI OyTH PO3TalIOBaHI B MeXaxX OJHi€l BO-
ChbMOT YMCTOT BUCOTH CTIHH, HaJ abo0 I Mmepek-
puTTAM. 3arajgbHa IVIMOMHA, BKIIIOYAIOYM IJIMOU-
Hy OyIb-KOTO OTBOpPY, YTBOpeHa mix 4ac Qop-
MYBaHHS a3y, TOBUHHA OyTH MEHIIa, HIK tchh, 32
YMOBH, II0 €KCUEHTPUYHICTh B 30HI 13y MEHIIA,
bk t/3. SIkmio 1e 3HaveHHs mepeOuIbIeHe, BEp-
TUKaJIbHE HABAHTA)KCHHS, OIIp 3CYyBY Ta BUTHHY
MOBHHHI OyTH TIepeBipeHi MiipaxyHKaMu nepepi-
3y KaM SHO1 KJIAIKH 3 BIAHATUMHU 3HAYECHHSIMHU
a3iB Ta BUIMOK.

[NPUMITKA 3nauenss tchy A7 BUKOPUCTAHHS B Kpa-
Hi Moxe OyTH 3HalijieHo B 1i HarionaasHOMY nonat-
Ky. 3HAYEHHs, IaHi B TaOJIHIII HUKYE, PEKOMEHIOBaHI.

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 tenp,
providing that the eccentricity in the region of the
chase is less than t/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 tenn for use in a Country may be
found in its National Annex. The values given in the
Table below are recommended.

Po3mipu ropu3oHTAILHUX TA HAXWIEHUX Na3iB HA KaM siHIH KJaaui, 1110 10NyCKAIThCs

0e3 miapaxyBaHb

MaxkcumansHa rimmOuHa,
ToBiMHA CTIHA MM
MM AOCOIIOTHA JOBXHUHA Hopxnaa<1250 mm
85-115 0 0
116-175 0 15
176-225 10 20
226-300 15 25
noHazx 300 20 30

[NPUMITKA 1 MakcumanbHa rHOMHA 11a3y MOBUHHA BKJIIOYATH TITHONHY OyIb-IKOT'0 OTBOPY, YTBOPEHOTO

ITiJ] 9ac YTBOPEHHS MMa3H.

[MPUMITKA 2 T'opu3oHTadbHA BifICTaHB MDK KiHIIEM Ta3y Ta OTBOPOM HE MOBHMHHA OyTH MEHIIHM, HDX

500 mm.

[MPUMITKA 3 I'opuzoHTanpHa BiICTaHh MK CYMDKHHMH Ta3aMH OOMEXEHOI JOBKUHU, HE3BAXKAIOUX Ha
Te, Y BOHH TPAIULIOTHCS Ha Till caMiii CTOpOHI ab0 MPOTHIIEKHIN CTOPOHI CTIHU, HE TOBUHHA OyTH MEH-
11, HDK JOB)KMHA HAIIOBIIOTO Ma3y, IOMHOXKEHA Ha JIBa.

[MPUMITKA 4 B crinax, ToBUMHA sIKUX Olnbina, HiXK 175 MM, normyiieHa rTnOnHa masy Moxe OyTa 3011b-
mreHa Ha 10 MM, SKIIO Ma3-1ie MallMHHA Bpi3Ka, 10 BUKOHAHA TOYHO HA MOTPIOHY TIHOMHY. SIKII0 BUKOpH-

CTOBYIOTHCSI MAIlIMHHI BPi3KH, MMa3d MOXKYTh OYTH BHpi3aHi Ha 000X CTOPOHAX CTiH, TOBIIMHOIO HE MEHIIIE,

HiXx 225 MM, Ha TnOuHy 10 MM,

[NPUMITKA 5 Hlupuna na3y He MTOBMHHA MEPEBUILYBATH [OJIOBUHU 3aJIMIIKOBOI TOBIIMHH.
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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'inpoizoasiii

(1P T'igpoizossaiii MOBHWHHI TTepeaaBaTH ropU30-
HTaJIbHE Ta BEPTHKAJIbHE NMPOCKTHE HABAHTAXKCH-
Hsl, HE 3aBJIal0YU IIKO/M; BOHU MOBUHHI MaTH J10-
CTaTHIN OIp MOBEPXOBOTO TEPTS JJIS TOTO, 00
Momnepe/pKaTi HeHaBMUCHUM pyX Kam'sHOT Kiaj-
KM, MTOKJIa/IEHOT Ha HUX.

8.8 TenuioBi Ta KOBroTpHBAaJIi NepeMilieHHS
(1)P Homymenns Ha edexktu pyxiB ciif poOUTH
TaKUM YMHOM, 100 HE MOTIpPIIYyBaTH BIACTUBOCTI
KaM'sTHOT KJIaJKH.

[MPUMITKA Tudopmartist momo IOMyIIeHHS HA PyXd
Ha KaM'siHil K1aami Moxe OyTH 3HaiizieHa B

EN 1996-2.

Po3nin 9 Bukonanus po0it
9.1 3araabHi BimoMocTi

(1)P Bci poboTu ciiji BUKOHYBaTH, JOTPUMYIO-
YHUCh BIIMOBITHUX BUMOI Ta B MEXKax JIOMYCTH-
MUX BIIXUJIEHD.

(2)P Bci poboTu nmoBuHHI OyTH 31IHCHEHI BiIO-
BITHUM KBaJi(hiKOBAaHUM MEPCOHATIOM.

(3)P Axmro Bumoru EN 1996-2 notpumani, 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, 1o (1)P Ta (2)P 3a10BOBHSIOTHCA.

9.2 Po3paxyHok OyAiBeJIbHHUX eJIeMEHTIB

(1) 3aranpHa CTaOULIBHICTH CTPYKTYpU 200 OKpe-
MUX CTiH MiJ 4Yac OyAiBHMLITBA NMOBMHHA OyTH
MPUIHSATA 0 yBaru; sIKIIO CHeIialibHi 3am00hKHI
3ax01M TMOTPiOHI a1t poOOTH Ha OyaiBEIbHOMY
MaiilaHYMKy, BOHU MOBHHHI OyTH TOYHO BU3HA-
YeHI.

9.3 HaBanTakeHHS KaM'THOI KJIaJIKH

(1)P Kam'sHa knajka He TMOBHHHA ITiIaBAaTHCS
HABaHTAXXEHHIO JI0 TUX ITip, IOKK BOHA HE Oyne
MaTHl JOCTaTHIO MIIHICTh, 00 MPOTUIISTH Ha-
BaHTAXEHHIO 0€3 IIIKOIH.

(2) 3acunka nepen MiANIPHUMH CTIHKaMU TTOBHUH-
Ha BHMKOHYBaTHCh JI0 THX Mip, NMOKH CTIHA HE
3MO’K€ MPOTUJIISITH HABAHTAXKEHHIM BIJ] Orepartii
3acUIKH, Oepy4d 10 yBarum Bci BiOpamii Ta yiii-
JIbHEHHS.

(3) YBara noBuHHa OyTH NpUAlIEHA CTIHAM, SKI
HE 3aKpIIUTIOI0THECS THMYACOBO Ha Yac OyIiIBHUIL-
TBa, BOHM MOKYTb MiJIaBaTUCS BITPOBUM HaBaH-
TaXeHHsIM ab0 OyiBeTbHUM HaBaHTa)KEHHSAM. 3a
HEOOXITHOCTI CJIJI 3BOJMTH THMYACcOBlI OTOPHI
CTIMKM [U1s 3a0e311eyeHHsT CTa0UILHOCTI.
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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.



Jonatok A
(OBimKOBHIA)

BpaxyBanus koediuieHTiB HATIIHHOCTI Ym, MOB’A3aHUX i3 BUKOHAHHAM

[Ipu nudepenuiarii knacy, ado Ki1aciB, 32 Ym HEOOXIJTHO BpaXOBYBAaTH HACTYIIHE:

— HasBHICTh [IEPCOHAITY, 1110 BOJIOJIIE HATIEKHUM JIOCBIZIOM 1 KBai(IKaIli€ro, SIKUI 3aTy4aeThes Miji-
PSTHUKOM ISt 31MCHEHHSI KOHTPOJTIO 32 BUKOHAHHAM POOIT;

— HAasBHICTh MEPCOHAITY, 1110 BOJIOJIIE HAJISKHUM JOCBIIOM 1 KBaJTi(hiKaIli€r0, IKAN HE 3aJIeKUTh BiJl
MAPSITHUKA 1 3a7Ty4a€eThCsl TS HAarJIs Ty 3a BUKOHAHHSIM POOIT.

Mpumitka. ¥ pasi kouTpaktiB «[1ix kirouy», [TpoekTyBabHIK MOXKE PO3TIISAATH, SIK 0coba He 3aeXHa Bif 0y-
JUBEJIbHOT OpraHi3allii Ipu 3AiHCHEHHI HATJIALy 32 BUKOHAHHIM po0iT, 32 yMOBH, 110 [IpoekTyBa-
JILHUK BOJIOJIIE€ HEOOX1MTHUM piBHEM KBami(ikallii i 3BITye Mepe/] BUIIUM KePIBHUIITBOM HE3aIeiK-
HO Bij OymiBeNbpHOI opraHizatii.

— TIepeBipKa BIACTUBOCTEH OyiBETLHOTO PO3UMHY 1 OETOHY 3allOBHEHHSI Ha Oy/IiBETbHOMY MaiTaHIMKY;

— croci0 npuroryBaHHs OyIiBETFHIX PO3UMHIB 1 J03yBaHHS X KOMIIOHEHTIB, HAITPUKJIAJ, ITO Basi abo 3a Mip-
HUMH €EMHOCTSIMH.
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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 yum:

— 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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Jonatok B
(TOBiIKOBHIA)

MeToauka PO3PAXYHKY €KCHCHTPUCHUTETY dA/Ipa )KOpCTROCTi

(b.1) SIxmo BepTHKaIBbHI €IEMEHTH )KOPCTKOCTI HE BIINOBINAIOTh BUMOTaM 5.4.2, cyMapHHUI €KCIEH-
TPHUCHUTET AJIpa KOPCTKOCTI, BHACIIIOK BiIXHJICHB, €, HEOOXiTHO PO3PaxOBYBATHU AJISI KOXKHOTO
BIIMOBIHOTO HAMPsIMY 32 POPMYII0I0:

Il' ‘L .‘I
o =i | Mo, (B.1)

t o

[
N Ed

e

Mg - po3paxyHKOBHI 3TMHAJILHUA MOMEHT, Y OCHOBI sijpa, BU3HAYEHUH 13 3aCTOCYBaHHAM JIiHIHHOT
Teopii NPYKHOCTI;

Ned - po3paxyHKOBE BEpTHKaJIbHE HABAaHTAKEHHS Y OCHOBI fi7pa, BH3HAUYE€HE 13 3aCTOCYBaHHSIM
JHIAHOT Teopii MPYKHOCTI;

€ - JOJATKOBHH €KCIICHTPUCHUTET

¢ - koedimieHT 30UTBIICHHS] KPYTHUIIBLHOT JKOPCTKOCTI 3allleMJICHHSI KOHCTPYKIIIHHOTO €JIEMEHTY, 1110
PO3TIISIAETHCA.

(B.2) lonaTtkoBuii €KCIIEHTPUCHUTET € 1 KoedilieHT 30iabIneHHs ¢ MOKYTh BU3HAYATUCH 3a (hopMyJia-
miu (B.2) (B.3) (auB. pucynok B.1):

'Ilr:lllxll

@- -+ -+ -+
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Pucynox B.1 — SIapo xopcTkocTi
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e, =—-45d_-| —=—| B.3
ks C .
Ny 11004, ) (B.3)
ae
Kr - )KOPCTKICTh Ha KPY4eHHs 3amemMieHns y H-mMm/pan;
HpI/IMiTKa. 3areMIIeHHST MOXKE BUKOHYBATHCh Y PYHIaMEHTI KOHCTPYKIIii, HATPUKIIAI: IIOKOJIBHOMY MTOBepci, a00 y
IHIIH YacTHHI.
hot - 3arampHa BHCOTa CTiHH a0 sipa Bix pyHIAMEHTY, BUPaXKCHA B MM;
de - HAMOUTBIIMI PO3MIp MOMEPEYHOT0 Mepepi3y Aapa y HalpsIMI 3TUHY, B MM;
N - pO3paxyHKOBa BeJIMYMHA BEPTUKAIbHO HAaBaHTaKEHHS y OCHOBI si/ipa, B H;
Qu - pO3paxyHKOBa BETUYMHA CYMapHOTO BEPTUKAIHLHOTO HABAHTAXKECHHSI Ti€1 YaCTHHU Oy/iBIII,

sKa cTabiTi30BaHa JAHUM SITIPOM.
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Annex B

(informative)

Method for calculating the eccentricity of a stability core

() When the vertical stiffening elements do not satisfy 5.4(2). the total eccentricity of a stability core

due to sway. et, should be calculated, in any relevant direction, from:

+e, (B.1)

where:

Mg is the design bending moment at the bottom of the core, calculated using the linear theorv of elas-
ticity

Neq is the design vertical load at the bottom of the core, calculated using the linear theory of elasticity

ec isan 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):

hlnl

e — — —

o

Figure B.l — Representation of a stability core

k, (B.2)

k., —05N,; - hy :,r_

ey
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Mot { (B.3)

where:

kr is 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

hwt 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;

Nd is the design value of the vertical load at the bottom of the core, in N;

Qq 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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Homatok C
(ToBiTKOBHIN)

Cnpomefmﬁ METO/d PO3PAXYHKY NO3ANJOIHIUHHOIO0 EKCHCHTPUCUTETY HABAHTAKCHHS Ha CTiHy

(C.1) [Ipu BU3HAYCHHI EKCLIEHTPUCUTETY HABAaHTAXXCHHS HA CTIHH, BY30J MK CTIHOIO 1 IEPEKPUTTAM
MO>KHa PO3TJISIATH CIIPOIIEHO 3a MPHUITYIICHHS, IO MOTIepeuHi Nepepi3u He MAOTh TPILIHH, a Ma-
TepiaJii MPaIO0Th Y MeKaxX MPYKHOCTi. Po3paxyHOK MOXHa BUKOHYBATH SIK PAMHOT KOHCTPYKIIi1
a00 OKpeMHuX BY3IIiB.

(C.2) Po3paxyHOK By3i1a MOKHA BUKOHYBATH 32 CIIPOLICHOIO CXEMOI0, K L€ IIOKa3aHO HA PUCYHKY
C.1; sAKmo eneMeHTiB MEHIIE HiXK YOTHPH; TO ICHYIOUMMH HeoOXiqHO 3HexTyBaTu. KiHIli eJleMeHTiB,
SIK1 BITQJICHH1 BT MICIIS CTIOJYY€HHS, TOBUHHI PO3TJISAATUCS, K 3aIIeMJICH1, SKIIO TUIbKU HE B1J0-
MO, 1110 BOHHU 30BCIM HE CHPUIMAIOTh J11F0 MOMEHTY — B I[bOMY BHUIIaJIKy iX MOXHAa pO3IISIAATH SIK
mapHipHO 3akpiruieHnMu. KpaiioBuit MoMeHT y By3imi 1, M1, Moke Bu3HavaTuch 3a hopmymnoro (C.1), a
KpaioBHUif MOMEHT y BY31i 2, M2, BU3HAYa€THCS aHAIOTTIHO, ajie 3 BUKopucTanusm Ezlz / hy 3amicts E1ly
/ h1 y uncenbHUKY.

I 'El .!1 ~
Iy wy Iy Wy i ci1
?.i'l “El )Tl N H: Eg j_w_ n H:‘ ES .!3 + ??4 E4_ )-."4 4{?’,?3 —1] 4(.?34 —1)_
hy h, hy hy

1:1':{1 =

ne
Ni - Koe(diIieHT KOPCTKOCTI €JIEMEHTIB MPUUMAETHCS PIBHUM 4 JIJIs1 €JIEMEHTIB, 3allIeMJICHUX 3
JIBOX KIHI[IB, Y IHIIMX BHITQJKaX - PIBHUM 3;
Ei- - Moaynb npyxHOCTI eneMenty i, ne i =1, 2, 3 abo 4;

Ipumirka. 3a3suyaii 6yBae nocuth npuitHsaTH Benunuuan E piBaumu 1 000 fK ast Beix enemenTiB kam'siHOT

KITaKH.
li - MoMeHT iHepIii MIIoIII MONIePEeYHOTO Mepepizy enemMenty i, ne i = 1, 2, 3 a6o 4 (y Bumauky
CTIHM IMOPOXKHHUCTOT KJIAJIKH, B K TUTbKU OJIHA TUIOIIMHA Hecy4a, |i TOBUHEH NpUItMaTHCh
TUTBKH TSI HECYYOi IUIOIMHK);

hi - rabaputHa BucoTa ejeMeHTy 1;
h2 - rabaputHa BUCOTA €JIeMEHTY 2;
I3 - nponboT enemenTa 3 y 4HCTOTI;
I3- nponboT enemMeHTa 4 y 4HCTOTI;

W3 - pOo3paxyHKOBa BeJIMYMHA PIBHOMIPHO PO3MOIiIEHOT0 HABAHTAXKEHHSI, TPUKJIAIEHOr0 10
€JIEMEHTY 3, 13 3aCTOCYBaHHAM KOe(ilieHTIB Ha{IHHOCTI 3 ypaxX yBaHHSM HECHPUATIUBOI Jii
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W4 - po3paxyHkoBa BeIHMUMHA PIBHOMIPHO PO3MOALIEHOTO HABAHTAKEHHS, IPUKIIAICHOTO JI0
eJieMeHTY 4, 13 3aCTOCYBaHHAM KOe(illieHTIB HaIIHHOCTI 3 ypaxyBaHHIM HECIPHUATIUBOI Ail

Mpumirka. Crporiera MoJenb pamMH, sSika BAKOPUCTOBYEThCS Ha pUCYHKY B1 He mpuaaTHa 11 HepeKpUTTiB
i3 epeB'sHUX 0aJoK . Y TaKUX BUMAAKax 3aCTOCOBYIOTH MHKT (B.5) Hinkye.

1) —

M,

LSS
7T

LA

[
b
T

N 2)
-
Ilo3nauenns
1. Pamaa
2. Pama 0

Ipumitka. MomeHnT M1 BU3HAa4Ya€eThes 3 pamu a, a MOMEHT My - 3 pamu b

Pucynok C.1 - Cnipoiiena cxema pamu

(C.3) Pe3ynbTaTi TaKMX PO3PAaXyHKIB 3a3BHYail OYIyTh KOHCEPBATHBHUMH TOMY, 110 TIHCHE 3aIlIeMIICHHS
y CIIOJIyYeHHI TIEPEKPHUTTS / CTiHA HA MPAKTHUII HE MOXKHA JIOCATTH, TOOTO ICHY€ MEBHE BITHOIIEHHS JIF0U0-
T'O MOMEHTY, 10 TIEPEA€ThCsl CTUKOM, 10 MOMEHTY, SIKHI OU /TisIB TIPH YMOBI, 10 CTHK MOBHICTIO KOPCT-
kuit. L{i pe3ynbTaT MOXyTh BUKOPHCTOBYBATUCH MIPU TPOEKTYBAHHI /ISl 3SMEHIIIEHHSI €KCIICHTPUCHTETY,
OTPUMAHOTO 3a PO3paxyHKaMU BIIMOBIIHO JI0 MPUBEACHOTO BUIlle MyHKTY (B.1), nmuisxom iHoro MHOKEHHS
Ha KOe(ILIEHT, 7.

# MOYKHa OTPUMATH EKCIIEPUMEHTAILHO, a00 BiH MOXe TpriiMaTuch piBHUM (1 — Km/4)
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ac

E. ] E, I
73 +ny 24
oo b b, C.2
" El .Irl Ej I"\
H + R ==
Jl??l - j’)

Jie CAMBOJI MalOTh 3HA4YEHHS, MpuitHATI B myHKTI (C.2), BUIIE.

(C.4) Slxmmo ekcrieHTpUCHTET, Bu3HaueHui BinmosiaHo 1o (C.2), nepeBuiye Beanurny, piBay 0,45 T0B-
IIMHU CTiHU, PO3PaXyHOK MOKHA BUKOHYBAaTH Ha OCHOBI MoJiokeHb (C.5) Hmmkde.

(C.5) BusHaueHHs KCLIEHTPUCUTETY HABAHTAXKCHHS, IKUH HEOOXiJHO BPaXOBYBATH MPH MPOCKTYBaHHI,
MOX€ IPYHTYBATUCh Ha BETMYMHI MIHIMAJIbHO HEOOX1THOT IJIOMIAAKH OOTIUpaHHS ISl CIIPUMHSTTSI HaBaH-
Ta)XEHHS, sIKa IOBUHHA NpUWMaTUCh He OuTblIor0 HIK 0,1 TOBIIMHU CTIHU BiJ TpaHi, HAPYXEHHS Ha AKIi
JOCATAIOTh BIAMOBIIHOT pO3paXyHKOBOI MIIHOCTI Matepiany (quBucs pucyHok C.2).

[MpumiTka. HeoOxinHO mam'sTaTy, 1110 BUSHAYEHHS €KCLIIEHTPUCUTETY 3a UM Jl01aTKOM MOJKe MTPU3BECTH JI0 CYTTEBOTO KPY-
YeHHsI epeKpUTTs abo OaNKK Ta yTBOPEHHS TPIIIUH Ha MPOTUIICKHII CTOPOHI CTIHH BIJHOCHO NPUKJIA/IaHHS

HaBaHTAXCHHI.
= 0,451
ey
|
N,
W Lf:i
—1)

k= r ol
= el ITo3nayennsa:

1) nosxwuna mwiomanku oonupanns < 0,1 t

Pucynok C.2 — EXCUEHTpUCUTET, OTPUMAHUH 32 BUBHAYCHHSIM JIUISHKH OOMUPAHHS, SIKa HE0OXiHa JIsI
CIPUHHSATTS HANPYXCHb BiJl PO3PaXyHKOBOTO HABAHTAXKCHHS

(C.6) SIkimio mepekpuTTs OOMUPAETHCS HA YACTHHY CTIHU 10 TOBINUHI, UB. pucyHOK C.3, TO MOMEHT BHIIE
nepekputTs Meq Ta MOMEHT HIKYe nepekpUTTs Meds MoskHa oTpumaTH 3a BupazoM C.3 ta C.4, mo HaBe-
JIeH1 HUK4e, TIPU YMOBI, 110 1X BeTHYUHM MeHIn Hik Bu3HaveHi 3a (C.1), (C.2) i (C.3) Buie:

r—3

Mgy, = Ny, {74’“} C.3
a .. |t+a)

Meze = Neg E + Nea T C4

136



Ac:

NEdu - PO3paxXyHKOBC HaBAHTAXXCHHSA HA BUILC pO3TAalllIOBAHY CTiHy;

Negr - po3paxyHKOBe HABAHTAKEHHS, IPUKIAICHE 3 OOKY EPEKPHTTS,

a - 1e BIACTaHb BiJ IPpaHi CTiHU 10 KPalO MEPEKPHUTTSI.

7
(t-a)/2 %
NEdu
$.4

a. kL
A

Neat

~—— Edu+ N Edf

N\

IN

Pucynok C.3 — Cxema npukiagaHHs 3yCHIb IPH OONMUpaHHI CTIHN HA YaCTUHY CTIHU IO TOBIIMHI
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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.I) and the end moment at node 2. M. similar-
ly but using Ezl2 hz instead of ExIx hx in the numerator.

Fy El .[1 ~
M, = Iy wy I3 o Iy | ci1
P.i'l ‘El fl_ﬁ_i. Eg I: +N_; E3 -!73 +H4 E.j, -‘-Ir_-l 4{”3_]._] 4{?34_1}.
hy h, hy hy
where:

ni s 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 i = 1. 2, 3 or 4;

NOTE It will normally be sufficient to take the values of E as 1 000 f, for all masonry units.

li 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, li should be taken as that of the loadbearing leaf only);

h1 is the clear height of member 1,
h2 is the clear height of member 2;
hz is the clear span of member 3;

l4 is the clear span of member 4;
ws is the design uniformly distributed load on member 3. using the partial factors from EN 1990, un-
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favourable effect;

w3 is 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 | 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 My is found from frame a and moment ,M> 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,
n.
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n may be obtained experimentally, or it may be taken as (1 - kn/4),

where
E; I, E, I
Hy ——2 4, —24
k,, = : <2 C.2
m 'E]. .Iirl Ej 12
1, ; + 1y —=
) h,

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.
> 0,451

\_1)

< >

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, Mequ, and the moment below the floor, Megr, 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:

(r—3a)
4

lMrEdu = ‘V:Edu C3

140 a (r+a)

Mg = Ny E + Neg, T CA4



where:
Nequ is the design load in the upper wall$

Near IS the design load applied by the floor;
a 1s the distance from the face of the wall to the edge of the floor.

7
(t-a)/2 %
NEdu
$.4

a
| Noar

~—— NEdu+NEdf

N

IN

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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Honatok D
(moBiAKOBUHA)
BusnaueHHs p3i ps

(D.1) ¥V nonatky HaBezaeHo aBa rpadiku: D.1 mis Bu3HaueHHS p3, a iHIIMA, [.2, 1715 BU3HAUCHHS p4

0.8
—_ \
p, =075 \
0.6

N

Py

IP
I

[ ]

0.8

™
5
1

, =075 \
0.4

Pucynox D.2 — I'pagik, mo noka3sye 3aje;KHOCTi BeJIMYUH P4 BiANOBIAHO 10 piBHAHb 5.8 1 5.9
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Annex D
(informative)
Determination of p3 and pa
() This annex gives two graphs, D 1 and D 2. one for determining p3 and the other for determining pa

08
— \
p, =075 \
0.8

1.0
|

0.8

Figure D.2 — Graph showing values of p4 using equations 5.8 and 5.9
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Jopatok E
(1OB1IKOBHHN)

KoediunieHT 3ruHAJIBLHOr0 MOMEHTY, 0.1, B OKPEMHUX MICUSIX CTIH 3aBTOBIIKH MEHIIIe
a00 piBHOI0 250 MM npH il MONEPEYHOr0 HABAHTAKEHHS

h

AR S

[Pl
A

IHo3HaveHHst

1) BinbHa cropoHa

2) llapuipHo obmepra cTopoHa

3) XKopcTko 3amemiiena / Hepo3pi3Ha CTOpOHA

4) 02, 1 02: Koe(iliEeHTH MOMEHTIB Y BKa3aHUX Hampsmax

Pucynok E.1 — IMo3HauyeHHs jist yMOB 00NHpPaHHS, IKi BAKOPHCTOBYIOTHCSI 1aJIi 110 TeK-
CTy
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Annex E

(informative)

Bending moment coefficients, a1 in single leaf laterally loaded wall panels of thickness less than
or equal to 250 mm

1
/]
h 7
Wy
iy
7
7
iy
7
v 7
Kev
1) free edge
2) simply supported edge

3) fully restrained/continuous edge

4) a2, naz: moment coefficients in the indicated directions

Figure E.I — Key to support conditions used in tables
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YMoBU o0nMpaHHs
CTiHH I10 Kpasix

A
/
/] 7
/ /
/ /
/]
Y eedd

YMoBU o0nupaHHs
CTiHM IO Kpasix

B

NN

SIS

YMoBH 00nIHIpaHHS
CTiHU TIO Kpasx

C

S

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,031 1 6045 | 0059 1 CO71 | 0,679 | 0,085} 0,090 | 0,094
0,90 0,032 1 0047 | 0,061 0,073 } 0,081 0,087 | 0,092 | 0,095
0,80 0,034 1 0049 | 0,064 | 0,075} 0,083 | 0,089 | 0,093 | 0,097
0,70 0,035 1 0051 | 0066 | 0,077 | 0085 | 0,091 | 0,095 | 0,098
0,60 0038 | 0053 1 0069 | 0,080 ) G088 | 0,093 | 0,097 | 0,100
0,50 0,040 | 0056 | 0073 | 0,083 | 0,090 | 0,095 | 0,099 | 0,102
0,40 0,043 |1 0,061 | 0,077 | 0,087 | 0,093 | 0,098 | 0,101 | 0,104
0,35 00451 0064 | 0,080 | 0,089 | 0095 | 0,100 | 0,103 | 0,105
0,30 0,048 } 0,067 |1 0,082 | 0,091 | 0,097 | 0,101 | 0,104 | 0,107
0,25 0,050 1 0071 1 0,085 | 0054 | 0,099 | 0,103 | 0,106 | 0,109
0,20 0,054 | 0075 | 0,089 | 0,097 | 0,102 | 0105} 0,108 | 0,111
0,15 0,060 J 0080 | 00931 0100 | 0104 | 0,108 | 0,110 } 0,113
0,10 0,069 ] 0087 | 0098 | 0,104 | 0108 | 0111 | 0,113} 0,115
0,05 0,082 | 0,097 | 0,105 | 0,110 | 0113 | 0115 | 0116 } 0,117

il

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 1 0,059 | 0,062 | 0,065 | 0,068
0,90 | 0,025 ]| 0,036 | 0,047 | 0,055 | 0,060 | 0,063 [ 0,066 | 0,068
0,80 | 0027 | 6,037 | 0,049 | 0,056 | 0,061 } 0,065 | 0,067 | 0,069
0,70 | 0,028 } 0,039 | 0,051 | 0,058 | 0,062 } 0,066 | 0,068 | 0,070
0,60 | 0,030 1 0042 | 0053 | 0,059 | 0,064 | 0,067 | 0,069 | 0,071
0,50 0,031 1 0,044 § 0,055 1 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] 0049 | 0,059 | 0,065 | 0,068 | 0,071 | 0,073 | 0,074
0,30 | 0037 ] 0,051 | 0,061 | 0,066 § 0,070 | 0,072 | 0,074 | 0,075
0,25 § 0,039 | 0,053 | 0,062 | 0,068 | 0,071 | 0,073 ] 0,075} 0,077
0,20 | 6,043 ] 0056 | 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 | 0,083 | 0,070 | 0,674 } 0,076 | 0,078 | 0,079 | 0,080
0,056 | 0,060 | 0,069 | 0,074 | 0,077 | 0,079 | 0,080 | 0,081 | 0,082

hil

U 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,020 | 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 | 0,022 | 0031 ] 0039 ]| 0043 | 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 { 0041 | 0,046 | 0,049 | 0,051 | 0,052 | 0,053
0,50 | 0,025} 0,035 | 0043 | 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 { 0029 ]| 0039 | 0045 ]| 0049 | 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
0,45 | 0,037 § 0,046 | G051 | 0,053 | 0,055 | 0,056 | 0,057 | 0,059
0,40 | 0,041 | 0,048 | 0,053 | 0,055 | 0,056 | 0,057 | 0,058 | 0,059
0,06 | 0046 | 0,052 | 0,055 | 0,057 | 0,058 | 0,059 { 0,059 | 0,060
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Wall support condition

A
/
/
/ /
/] /
/|
S/

Wall support condition

B

NN

SIS

Wall support condition

C

S

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0,031 1 6045 | 0059 1 CO71 | 0,679 | 0,085} 0,090 | 0,094
0,90 0,032 1 0047 | 0,061 0,073 } 0,081 0,087 | 0,092 | 0,095
0,80 0,034 1 0049 | 0,064 | 0,075} 0,083 | 0,089 | 0,093 | 0,097
0,70 0,035 1 0051 | 0066 | 0,077 | 0085 | 0,091 | 0,095 | 0,098
0,60 0038 | 0053 1 0069 | 0,080 ) G088 | 0,093 | 0,097 | 0,100
0,50 0,040 | 0056 | 0073 | 0,083 | 0,090 | 0,095 | 0,099 | 0,102
0,40 0,043 |1 0,061 | 0,077 | 0,087 | 0,093 | 0,098 | 0,101 | 0,104
0,35 00451 0064 | 0,080 | 0,089 | 0095 | 0,100 | 0,103 | 0,105
0,30 0,048 } 0,067 |1 0,082 | 0,091 | 0,097 | 0,101 | 0,104 | 0,107
0,25 0,050 1 0071 1 0,085 | 0054 | 0,099 | 0,103 | 0,106 | 0,109
0,20 0,054 | 0075 | 0,089 | 0,097 | 0,102 | 0105} 0,108 | 0,111
0,15 0,060 J 0080 | 00931 0100 | 0104 | 0,108 | 0,110 } 0,113
0,10 0,069 ] 0087 | 0098 | 0,104 | 0108 | 0111 | 0,113} 0,115
0,05 0,082 | 0,097 | 0,105 | 0,110 | 0113 | 0115 | 0116 } 0,117

il

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 1 0,059 | 0,062 | 0,065 | 0,068
0,90 | 0,025 ]| 0,036 | 0,047 | 0,055 | 0,060 | 0,063 [ 0,066 | 0,068
0,80 | 0027 | 6,037 | 0,049 | 0,056 | 0,061 } 0,065 | 0,067 | 0,069
0,70 | 0,028 } 0,039 | 0,051 | 0,058 | 0,062 } 0,066 | 0,068 | 0,070
0,60 | 0,030 1 0042 | 0053 | 0,059 | 0,064 | 0,067 | 0,069 | 0,071
0,50 0,031 1 0,044 § 0,055 1 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] 0049 | 0,059 | 0,065 | 0,068 | 0,071 | 0,073 | 0,074
0,30 | 0037 ] 0,051 | 0,061 | 0,066 § 0,070 | 0,072 | 0,074 | 0,075
0,25 § 0,039 | 0,053 | 0,062 | 0,068 | 0,071 | 0,073 ] 0,075} 0,077
0,20 | 6,043 ] 0056 | 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 | 0,052 | 0063 | 0,070 | 0,074 | 0,076 | 0,078 | 0,079 | 0,080
0,05 | 0,060 | 0,069 | 0,074 | 0077 | 0,079 | 0,080 | 0,081 | 0,082

hil

U 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,020 | 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 | 0,022 | 0031 ] 0039 ]| 0043 | 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 { 0041 | 0,046 | 0,049 | 0,051 | 0,052 | 0,053
0,50 | 0,025} 0,035 | 0043 | 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 { 0029 ]| 0039 | 0045 ]| 0049 | 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
0,45 | 0,037 § 0,046 | G051 | 0,053 | 0,055 | 0,056 | 0,057 | 0,059
0,40 | 0,041 | 0,048 | 0,053 | 0,055 | 0,056 | 0,057 | 0,058 | 0,059
0,06 | 0046 | 0,052 | 0,055 | 0,057 | 0,058 | 0,059 { 0,059 | 0,060
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NONNNNN N

YMoBU oOnupaHHs
CTiHM IO Kpasix

D

YMoBU o0nupaHHs
CTiHM IO Kpasix

E

1

(L

SONNNNNN

NONNNNNN

S

YMoBH 00nIHpaHHS
CTiHH TIO Kpasx

F

Ll

S

hil

u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 00131 0,021 | 0029 | 0035 | 0,040 | 0,043 | 0.045 | 0,047
0,90 0,014 | 0,022 | 0031 | 0036 | 0,040 | 0,043 | 0046 | 0.048
0,80 0,015 0,023 ] 0,032 | 0038 | 0,041 | 0,044 | 0047 | 0,048
0,70 | 0016 | 0,025 | 0,033 | 0039 ] 0,043 | 0,045 | 0047 | 0,049
0,60 | 0017 | 0026 | 0,035 | 0040 | 0,044 | 0,046 | 0,048 | 0,050
0,50 0,018 | 0,628 | 0,037 | 0,042 } 0,045 | 0,048 | 0,050 | 0,051
0,40 | 0020 | 0,031 0039 | 0,043 | 0,047 | 0,049 | 0,051 | 0,052
0,35 0022 |1 0,632} 0,040 06044 | O, 048 0,050 | 0,051 | 0,053
0,30 | 0,023 ] 0,034 | 0,041 0046 | 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 ]| 0048 | 0,051 | 0,053 | 0,054 | 0,055
0,15 | 0,030 j 0,040 | 0,046 | 0,050 | 0,052 | 0,054 | 0.055 | 0.056
0,10 | 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
0,90 | 0,009 | 0,019 | 0,032 1 0,044 | 0,054 | 0,082 | 0,068 | 0,074
0,80 0,010 {1 0,021 | 0,035 0,046 } 0,056 | 0,064 | 0,071 | 0,076
0,70 | 0,011 | 0,023 | 0,037 | 0,049 | 0,059 | 0,067 | 0,073 } 0,078
0,60 0,012 | 0,025 06,040 | 0,053} 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 1 0,032 | 0,040 | 0062 | 0071 | 0,078 | 0,084 | 0,088
0,35 0,018 { 0,035 | 0,052 | 0,084 | 0,074 | 0,081 | 0,086 | 0,090
0,30 0,020 § 0,038 | 0,055 0,068 | 0,077 | 5,083 | 0,089 | 0,093
0,25 0,023 1 0,042 | 0,059 | 0,071 ] 0,080 { 0,087 | 0,091 | 0,096
0,20 0,026 | 0,046 | 0,084 | 0,076 | 0,084 | 0,090 | 0,095 | 0,009
0,15 | 0,032 | 0,053 | 0,070 | 0,081 ] 0089 | 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 | 0,000 | 0,098 | 0,103 }{ 0,107 | 0,109 | 0,110

hil

7 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,008 | 0,616 | 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 1] 0,018 1 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 | 0042 }F 0,048 | 0,053 ] 0,057 | 0,060
0,50 1 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
0,35 |1 0,006 | 0,029 | 0,041 | 0,050 } 0,055 | 0,060 | 0,063 | 0,066
0,30 | 0,018} 0,031 | 0,044 | 0052 | 0,057 | 0,062 | 0,065 | 0,067
0,25 § 0,020 { 0,034 | 0,046 | 0,054 | 0,060 | 0,083 | 0,066 | 0,069
0,20 0,023 1 0,037 | 0,049 | 0,057 | 0,062 | 0,086 § 0,068 | 0,070
0,15 0,027 { 0,042 {1 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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u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 00131 0,021 | 0029 | 0,035 | 0,040 | 0,043 | 0.045 | 0047
0,90 0,014 | 0,022 | 0,031 ] 0,036 | 0,040 | 0,043 | 0,046 | 0.048
0,80 0,015 1 0,023 | 0,032 1 0,038 | 0,041 | G,044 | 0,047 | 0,048
0,70 0016 | 0,025 | 0033 ] 0,039 | 0,043 | 0,045 | 0047 | 0,049
060 | 0017 | 0,026 | 0035 ] 0040 | 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 | 0,043 | 0,047 | 0,049 | 0,051 | 0,052
0,35 | 0,022 | 0,032 } 0,040 1 0,044 0,048 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} 0,044 | 0,048 | 0,051 | 0,053 § 0,054 | 0,055
0,45 | 0,030 | 0,040 ] 0,046 | 0,050 | 0,052 | 0,054 | 0,055 | 0,056
010 | 6,034 | 0,043 1 0049y 0,052 | 0,054 | 0,055 ] 0,056 | 0057
0,05 | 0,041 | 0,048 | 0,053 | 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
0,90 | 0,009 | 0,019 | 0,032 | 0,044 | 0,054 | 0,062 | 0,068 | 0,074
0,80 0,010 } 0,021 | 0,035 ] 0,046 | 0,056 | 0,064 | 0,071 | 0,076
0,70 0,011 | 0,023 ] 0,037 | 0,049 | 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 § 0,028 | 0,044 | 0,057 | 0,066 | 0,074 | 0,080 | 0,085
0,40 0,017 { 0032 |1 0,049 | 0,062 | 0,071 | 0,078 | 0,084 | 0,088
035 | 0,018 0035 0,052} 0,064 | 0,074 | 0,081 | 0,086 | 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 0042 | 0,059 1 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 | 0,099
0,15 0,032 | 0,053 | 0,070 | 0,081 { 0,089 | 0,004 | 0,098 | 0,103
0,10 0,039 | 0,062 | 0,078 | 0,088 | 0,085 | 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
090 | 0,008 | 0,017 | 0,027 | 0,036 | 0,042 | 0,048 | 0,052 | 0,055
080 | 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 1 0,055 } 0,058
660 | 0,011 | 0,022 | 0,033 ] 0,042 f 0,048 | 0,053 1 0,057 | 0,060
050 | 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
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 | 0,066 } 0,068 | 0,070
0,15 | 0,027 | 0,042 {1 0,053 | 0,060 | 0,065 | 0,068 | 0,070 | 0,072
0,10 0,032 | 0,048 1 0,058 | 0,064 | 0,068 | 0,071 f 0,073 | 0,074
0,05 | 0,043 | 0057 | 0,066 | 0,070 | 0,073 | 0,075 | 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 y 0,022 | 0,028 | 0.033 | 0,037 | 0,040 | 0.042
0,90 0.C08 | 0,015 1 0023 | 0,029 | 0,034 | 0,038 | 0,041 | 0,043
0,80 0,008 | 0,016 | 0,024 | 0031 | 0,035 | 0,035 | 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 { 0,019 | 0,028 | 0,034 | 0,038 | 0,042 | 0.044 | 0,046
0,50 | 0011 | 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 | 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 § 0015 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 ] 0029 | 0,036 | 0,040 | 0,043 | 0,046 | Q047
0,30 0,013 | 0,022 | 0,031 | 0,037 | 0,041 | 0,044 | 0,047 | Q.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 0,034 | 0,042 | 0,047 | 0,050 | 0,052 | 0,053 | 0,054
0,056 | 0,031 ] 0041 ] 0047 | 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 1 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 | 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 | 0019 | 0,025 §y 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 | 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 | 0.4B
0,25 | 0,011} 0,021 | 0,030 | 0,036 | 0,040 | 0,043 | 0,046 | 0,048
0,20 | 0,013 | 0023 | 0,032 | 0,038 | 0,042 | 0,045 | 0,047 | 0,050
0,15 | 0,016 1 0,026 | 0035 ¢ 0041 | 0,044 ) 0,047 | 0,049 | 0,051
0,10 | 0,020 | 0,031 | 0,039 1 0,044 | 0,047 | 0,050 | 0,052 | 0,054
0,05 0,027 | 0038 ] 0,045} 0,049 ] 0,052 | 0,053 | 0,055 | 0,056
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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 | 0014 § 0,022 | 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 | 0008 | 0,016 | 0,024 | 0,031 | 0,035 | 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 0,010 } 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 | 0013 | 0023 | 0,032 | 0,038 { 0,042 | 0,045 | 0,047 | 0,049
0,35 | 0,014 | 0,025 { 0,033 1 0,039 | 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 1 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 | 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 | 0,037 | 0.040
0,80 0,006 | 0,013 |1 0,020 | 0,027 | 0,032 | 0,035 | 0,038 | 0,041
0,70 j 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 | 0,021 | 0,029 | 0,036 | 0,040 | 0,043 | 0,046 | 0,047
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 | 0,030 | 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
0,06 | 0,031 § 0041 | 0047 | 0,051 | 0,053 | 0,055 | 0,056 | 0,056

hil

H 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 | 0,004 | 0009 | 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 | 0011 | 0,019 | 0,025 } 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 | 0017 | 0,026 | 0,032 | 0,037 | 0,040 | 0,043 | 0,M5
0,30 | 0,010 0,019 | 0028 | 0,034 | 0,038 | 0,042 | 0,044 | 0.045
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
0,45 | 0,016 1 0,026 ! 0035 | 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 0,038 | 0,045 | 0,049 | 0,052 | 0,053 } 0,055 | 0,056
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u 0,30 0,50 0,75 1,00 1,25 1,50 1,75 2,00
1,00 0.009 | 0,023 | 0.046 | 0071 009 | 0,122 | 0.151 0.180G
0,90 0,010 | 0026 | 0,050 | 0.076 | 0103 1 0131 | 0162 | 0.193
0,80 0012 ] 0028 | 0054 { 0083 | 0111 | 0142 | 0175 | 0.208
0,70 0013 | 0,032 { 0,060 | 0,031 0121 ] 0,156 { 0.191 0,227
0,60 0,015 | 0,036 | 0,067 | 0,100 ] 0135} 0173 | 6.211 0,250
0,50 0,018 1 0,042 { 0,077 | 0,113 | 0,153 | 0195 | 0237 | 0,280
0,40 0,021 | 0,050 F 0,080 | 0,431 | 0177 | 0,225 | 0,272 | 0,321
0,35 0,024 1 0,055 | 0,098 | 0,144 | 0,194 | 0,244 | 0296 | 0,347
0,30 0027 | 0062 | 0,108 | 0,160 { 0214 | 0269 | 0.325 | 0,381
0,25 0,032} 0,071 ) 0,122 | 0,180} 0240 | 0,300 | 0,362 | 0,428
0,20 0,038 | 0,083 | 0,142 | 0,208 | 0276 | 0,344 | 0413 | 0,488
0,15 0,048 1 0,100 | 0,173 | 0,250 | 0,329 | 0,408 | 0488 | 0,570
0106 | 0,065 | 0131 | 0,224 | 0,321 | 0418 | 0,515 | 0613 | 0,698
0,05 0,106 | 0,208 | 0,344 | 0,482 § 0,620 | 0,759 | 0,898 | 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 10,038 { 0,056 { 0,074 | 0,081 | 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 ] 0,025 { 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 | 0.128 | 0,145
0,60 | 0,014 | 0,031 | 0,054 | 0,077 { 0,099 | 0,419 | 0.138 | 0,155
0,50 0,016 | 0,035 | 0,061 | 0,085 | 0,109 ) 0,130 | 0,149 | 0,167
0,40 0,019 ] 0,041 ] 0,069 | 0,097 | 0,121 ] 0,144 } 0,164 | 0,182
0,35 0,021 1 0045 ] 0,075 | 0,104 | 0129 | 0,152 | 0173 | 0,191
0,30 0,024 | 0050 | 0,082 | 0,112 ] 0,139 | 0,162 | C,183 | 0,202
0,25 0,028 | 0056 | 0,091 | 0,123 | 0,150 | 0,174 | 0,196 | 0,217
0,20 00331 0064 | 0,403 | 0136 ] 0165 | 0,190 | Q,211 | 0,234
0,15 0,040 | 0,077 1 0,119 | 0,155 | 0,184 | 0,210 | 0,231 0,253
010 | 0053 | 0,09 | 0,144 | 0,182 | 0213 | 0,238 | 0,260 | 0279
0,05 | 0,080 ]| 0,136 | 0,180 | 0,230 | 0,260 | 0,286 | 0,306 | 0,317

hil

u 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 | 0,083 | 0,107
0,80 0,008 | 0,018 | 0,034 | 0,051 { 0,067 | 0,084 { 0,099 | 0,114
0,70 | 0,009 | 0,021 § 0,038 | 0,056 | 0,073 | 0,080 | 0,106 | 0,122
0,60 0,010 | 0,023 | 0,042 ) 0,061 { 0,080 | 0,098 | 0,115 | 0,131
050 | 0012 | 0,027 } 0,048 1 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 | 0,448 | 0,165
0,30 0,018 | 0,030 | 0066 | 0,092 | 0,116 | 0,138 | 0,158 | 0,176
0,25 | 0,021] 0,044 | 0,073 | 0,101 | 0,127 | 0,150 | 0,470 | 0,190
0,20 | 0,025 ] 0052 | 0,084 | 0,114 | 0,141 | 0,185 | 0,185 | 0,208
0,15 0,031 1 00681 | 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
005 | 0,064 ] 0114 | 0164 | 0,204 | 0235 | 0,260 | 0,281 | 0,292
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u 0,30 0,50 0,75 1,00 1,25 1,50 1.75 2,00
1,00 0.00% | 0,023 | 0,046 | 0,071 0096 [ 0,122 | 0.151 0.180
0,90 0,010 | 0026 | 0,050 | 0.076 { 0,103 | G.131 0162 | 0.193
0,80 0,012 | 0,028 | 0,054 { 0,083 | 0111 | 0142 | 0175 | 0208
0,70 0013 ] 0032 | 0,060 | 0,091 | 0,121 | 0,156 { 0,191 | 0.227
0,60 0,015 | 0,036 | 0,067 | 0,100 | 0,135 | 0,173 | 0,211 | 0250
0,50 0,018 1 0042 { 0,077 | 0,113 | 0,153 | 0,185 | 0,237 | 0.280
0,40 0,021 ] 0050 | 0,080 | 0,131 | 0,177 | 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 0027 | 0062 | 0,108 | 0,160 | 0,214 } 0269 | 0,325 | 0,381
0,25 0,032 | 0,071 | 0,122 | 0,180 ] 0,240 | 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 1 0,100 | 0,173 | 0,250 | 0,329 | 0408 | 0,483 { 0,570
0,10 | 0,065 | 0,131 | 0,224 | 0,321 | 0418 | 0,515 | 0,613 | 0,698
0,05 0,106 | 0,208 | 0,344 | 0,482 | 0,620 | 0,759 | 0,898 | 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 |1 0,038 1 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 | 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 | 0031 § 0,054 | 0,077 | 0,009 | 0,119 | 0,138 | 0,155
0,50 0,016 | 0,035 | 0,061 | 0,085 | 0,109 | 0,130 | 0,149 | 0,167
0,40 0,019 ] 0,041 ] 0,069 ] 0,097 | 0.121 ) 0,144 } 0,164 | 0,182
0,35 0,021} 0,045 | 0,075} 0,104 | 0,129 } 0,152 { 0173 | 0,191
0,30 0,024 | 0050 | 0,082 | 0,112 | 0,139 ] 0,162 | 0.183 | 0,202
0,25 | 0028 | 0,056 | 0,091 | 0,123 | 0,150 | 0,174 | 0,196 | 0,217
0,20 00331 0064 | 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 | 0096 | 0,144 | 0,182 | 0,213 | 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

u 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 | 0008 | 0018 | 0,034 ] 0,051} 0067 | 0,084 | 0,099 | 0,114
0,70 | 0,009 | 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 | 0,012 | 0,027 | 0,048 1 0,068 | 0,089 | 0,108 | 0,126 | 0,142
0,40 | 0,014 | 0,032 | 0,055 | 0,078 | 0,100 } 0,121 | 0,139 | 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 | 0,066 | 0,092 ] 0,116 | 0,138 | 0,158 | 0,176
0,25 0,021} 0,044 | 0,073 | 0,701 | 0,127 | 0,150 | 0,470 } 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 | 0,228
0,0 | 0,041 | 0,078 | 0,121 | 0,456 | 0,186 | 0,212 | 0,233 | 0,252
0,05 0,064 | 0114 | 0,164 | 0,204 | 0,235 | 0,260 | 0,281 | 0,292




Jonaroxk F
(ToBigKOBUIA)

OO0MeskeHHSI BUCOTH TA JIOB’KMHH BiITHOCHOI TOBIIIMHM /IJIsl CTiH MPH TPAHUYHOMY CTaHi eKc-
IIyaTaniifHol NPUAATHOCTI

F.1 He3anexxHo Bim JOCTaTHHOT HECYUOT 3/TATHOCTI CTIHU 3a MEPIIOI0 TPYIO0 TPAaHUYHUX CTaHIB, 110
MEepeBIPAIOTHCS, 11 CHIBBIIHOIIECHHS i pO3MIpiB MOBUHHI OOMEXYBATHUCS 3aJIEKHOCTSIMH, SIKI HaBee-
HO Ha pUCYHKY F.1, 3amexHO Big yMOB oONMMpaHHs, 110 TIOKa3aH1 Ha pUCYHKaX, e h - rabapuTHa BH-
coTa CcTiHH, | - JOBXWHA CTIHH 1t - TOBIIMHA CTIHU; [|JIs1 CTIH 3 TOPOXKHUCTOT KIAJKH 3aMICTh t 3aCTO-
COBY€ETBCA let.

F.2 Skmo cTiHM 3akpimjieHi no Bepxy, ajie He Mo Kpasx, To h moBuHHa OyTH oOMeXeHa BETUYMHOIO
30t

F.3 Lleit momaTok 3aCTOCOBYETHCS y BHUITaJIKaX, KOJW TOBIIMHA CTIHU, a00 OJHIET IITOIIUHU TIOPO K-
HUCTOI CTIHU CTaHOBUTH He MeHIe 100 MM.

a0

70 r

hi

40

30 s 1)

20

10

0 10 20 30 40 50 60 70 80 a0 100 110 120
Ilo3HauyeHnHsn

1) mapnipHe obnupaHHs a0o MOBHE 3aIEMJICHHS

Pucynok F.1 — I'panunuHi BiZHOIIEHHS BUCOTH 1 IOBXKUHH JI0 TOBIIMHHU IS CTiH, 3aKPIIJICHUX
BJIOBXK BCIX YOTHPHOX KpaiB
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1) mapuupHe oOrHupanHs(0e3 KOPCTKOTO 3aKPIlICHHS)
Pucynok F. 2 - O0me:xxeHHSI BiTHOLIEHHS] BUCOTH 200 JOBKMHU 10 TOBIUMHHU J1JI1
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1) wapHupHe oOnupaHHs(0e3 )KOPCTKOTO 3aKPIIICHHS)

Pucynok F. 3 - O0Me:keHHs BiAHOIIEHHSI BUCOTH 200 10BKMHHU 10 TOBIIWUHM /ISl CTiH 3 TPbO-
XCTOPOHHIM O0ONMPAHHSM Ta BUILHHUM BePXHIM KpaeMm
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Annex F

(informative)

Bending moment coefficients, a1 in single leaf laterally loaded wall panels of thickness less than or

h

156
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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) simplv 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

80

70 p—+- : [

hilit

ISSANANNANNY —¢

SONNNNNNY

50 o ; \
40

\ SIS ST

30 ; \ TRSSRSS 1)

20 - T

10

4] 10 20 30 40 50 60 70 80 90 100 110 120
I/t

Key

1) simply supported or with full continuity

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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Jonatoxk G
(TOBiIKOBHIA)

KoeginieHT 3MeHIIeHHSI THYYKOCTI i eKCHeHTPUCHTEeTY

G.1 Ionmxkyrounii koedinieHT @m, I10 BPaXOBY€E THYYKICTh CTIHM Ta €KCIICHTPHCUTET HaBaHTAXKCHHS
npu OyIb-sIKOMY MOJYJIi IPYXHOCTI E Ta HOpMaTHBHIi MIIHOCTI HAa CTHCK Ui HeapMoBaHOT Kiaaku fi,
MO’KHa BU3HAUUTH JIJIsI CEPEIMHHOTO TMEpepi3y CTIHU 3 YpaxXyBaHHSM CHPOINEHb 3arajlbHHUX IOJO0XKECHb
HaBeneHux y 6.1.1, 3a hdopmynamu:

u? G.1
len = ri] e _?
ae:
Ay =12 Zmk G.2
T
U= e 0'062 G.3
073 — 117 —mk
f
ne:
gote (S G.4

tg VE
a emk, Nef, t 1 ter BU3HAYEHI B 6.1.2.2, a € — 0OCHOBA HaTypaJIbHOIO Jorapudma.

G.2 Ilpu E =1 000 fx piBusuus (K.3) Oyae y Burisai:

hef ”
u e G.5
e
23 — 37 —mk

'

ampu E = 700 fi:

hi - 1.67

G.3 Ha pucynkax G.1 i G.2 nokasani rpagiku BenuuuH @m, oTpuUMaHHUX 3a piBHAHHAMHU (G.5) 1
(G.6).
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Pucynok G.1 — 3anexHicTs BeMunHA @m Bil KoedillieHTa THYYKOCTI IS PI3HUX €KCIIEHTPH-
cureTiB pu BenuuuHi E pisniit 1 000 fi
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Pucynok G.2 — 3anexHicTb BeMUMHU @m Bil KOe(illieHTa THYYKOCTI JJIs PI3HUX €KCIIEHTPHU-
curetiB nipu BenmuuHi E piBHii 700 fx
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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. @n. taking into account the slenderness of the wall and the eccentricity of loading,
for any modulus of elasticity E and characteristic compressive strength of unreinforced masonry fx, may
be estimated from:

u? G.1

1"—ﬁm = ":Il €— 7

where:
Ay =12 Zmk G.2
t

1 — 0,063

U= ! ’ G.3
0.73 — 117 Smk
where: d

2=le e G.4
e VE

and emk, her, t and ter are as defined in 6.1.2.2, and e is the base of natural logarithms

(2) For E- 1 000 fv eauations (G.3) hecomes:
;Fef

Tef G5
&
23— 37 Jmk
.

U=

and for E = 700 f:

’F"i -1.67

ret‘ G6

193 — 31 &=
T

U=

(3) The values of @ derived from equation (G.5) and (G.6) are represented in graphical form in figure
G.land G.2
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Figure G.l — Values ot @, against slenderness ratio tor ditferent eccentrlmfles,
based on an E of 1 000 fx
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Figure G.2 — Values of @, against slenderness ratio for different eccentricities,
based on an E of 700fk
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JHonarox H
(moBigKOBUIN)

KoediuienT nocusienns 3riqino nynkry 6.1.3

1.6

_—

1.5 AN

AN

\ 2{2’]
N
13

1.2 N \\
AN

1.1 AN i
1.0 \l

0 0.1 0.2 03 04 045 05

"1.5 .f'x A of

Pucynok H.1 — I'padikn, mo nokazyorb Koe@pillieHT 3pocTaHHsA, TaHU# Y MyHKTi 6.1.3:
3ocepen:xeHi HABAaHTAKEeHHS il ONOpaMHu

Annex H
(informative)
Enhancement factor as given in 6.1.3
16

14 \
\ 24,

a=0 \ \

[

0 0.1 0.2 032 04 045 05

A 3 .r'I :I af

Figure H.1 — Graph showing the enhancement factor as given in 6.1.3:
Concentrated loads under bearings
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Honarok |
(moBigKOBHIA)
YpaxyBaHH# nonepe4yeHNX HABAHTAKeHb HA CTIHU 3 TPbOXCTOPOHHIM 200 YOTHPbLOXCTOPOHHIM
00NMpaHHAM NPH Ail KOMOIHOBAHOI0 HABAHTAKEHHSA

|.1 BBaxkaeTbcs, 110 HA CTIHY Jli€ TOPU30HTAIBHE HABAHTAXKEHHS 13 TUIOIIMHU Ta BEPTUKAILHOTO HaBaH-
TaXEHHS 3 EKCLIEHTPUCUTETOM.

[MpumiTka. Sxuio y mpoekTi nepeadadeHo BiAMOBIAHI B'S31 MK BHYTPIIIHHOIO Ta 30BHIIIHBOIO TUIOIH-

HaMU TOPOXHUCTOT KIIAJKH, TO MOMEHT (BUKIMKAHHUN EKCICHTPUCHUTETOM BEPTHKAJIbHOIO
HABaHTa)XEHHS), SIKUH JTi€ TI0 BEpXY CTiHH, MOXKHA TIEPEPO3ITOIUINTH.

1.2 SIxmio cTiHa € CKJIaI0BOIO CTIHH 13 TOPOKHUCTOT KJIaIKH, TO TOPU3OHTAIILHE TIOTIEPEYHE HABAHTAKEH-
HS MOKHA PO3MOIUIATA MDK 11 BOMA IUTomuHaMu (uB. 6.3.1(6)).

|.3 BeprukanbHe HaBaHTaKE€HHs HAJl POpPI3aMU HEOOXITHO PO3MOJAUISITA Ha CTIHU 3 000X CTOPIH Hpo-
pi3iB.

|.4 TopuzoHTanbHe HaBaHTAKEHHS 13 TUIOIIMHY, 110 1€ Ha CTIHY, 1 IK€ BUKOPUCTOBYETHCS [T IEPEBIPKU
BI/IMOBIZHO JI0 CTATTi 6.1, MOXKHA 3MeHITyBaTH Yepe3 koedimieHt K 3actocoByroun popmysty 1.1

4

Fr:S;{a'f—j 1.1
h-

[Tpumirka. Koegiuient K Bupaae criBBiIHOIEHHS Mi’K HECYHOI0 3[IaTHICTIO CTiHM 3 IIPOPi3aMu IIPH i
BEPTUKAILHOTO HABAHTAXKCHHS Ta HECYUOIO 3aTHICTIO (DaKTHYHOTO Tepepi3y CTIHW MpH il
TOPU30HTATBHOTO MOMEPEYHOr0 HaBaHTAKEHHS (BpaxoByroud (haKTWYHI yMOBU OOMUpaHHA
CTOpIH).
Jie

k - Hecyda 3[aTHICTb CTIHU 3 MPOPI3aMK MPH [ii BEPTHKAIHLHOIO HABAHTAXKECHHS PO3/ICHA Ha HECYUY
3aTHICTh (DaKTHYHOTO TePEPi3y CTIHHU MPH Iii TOPU3OHTAIBHOTO MOTIEPEUYHOTO HABAaHTAXEHHS (Bpaxo-
BYIOUH (PAaKTHUH1 YMOBH OOMHUPAHHS CTOPIH);

Qo - BIANOBIIHMI 3THHAJBHUNA MOMEHT, BU3HAYEHNH BiAIIOBIAHO 10 5.5.5;

/L - OpTOTOHAJIbHE BIJHOIIEHHS MIIIHOCTEH KJIaJIKU Ha 3TWH, BU3HAUYEHE BIAMOBIIHO 10 5.5.5;

h - BucoTa CTiHH;

| - ToBXMHA CTIHH.

163



Annex |

(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

4

A':ngo_ff—j 1.1
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 isthe lateral load capacity of a vertically spanning wall divided by the lateral load
capacity of the actual wall area (taking edge restraint into account)

a is the relevant bending moment coefficient in accordance with 5.5.5;

1 isthe orthogonal ratio of characteristic flexural strengths of the masonry in accordance with
5.5.5;

h s the height of the wall,

I is the length of the wall.
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Honatok J
(moBiAKOBUHA)

EjieMeHTH apMOBaHOI KaM'sSIHOT KJIAKH 10 MiAAI0ThHCSA MONMEePEeYHOMY HABAHTAKEHHIO
(3cyBy): koedinieHT 3pocTanHs fug

J.1 JIns crin abo 6ajnok, y SIKMX OCHOBHA apMaTypa 3aKjiajicHa B IIyCTOTax, sapax ado MopoKHU-
Hax, 3a[l0BHEHUX OCTOHHUM 3alOBHIOBaYeM, 3TiHO 3 po3aiioM 3.3, BenuuuHa fyy, 10 BUKOpu-
CTOBYETHCS JIUIS PO3PaxXyHKY VRDI, MOKHA OTPUMATH 332 HACTYITHUM PIBHSIHHSIM:

(0.35+17.5 p)

\f‘.\_d - . \]-l
IM
3a YMOBH, 1110 3HaUeHHS fvg HEe mpuiiMaeTbes, OunbiuM Beaudaunau 0,7/ ym H/mMm?.
ze:
bd

As - TII0IIIa MOTIEPEYHOT0 TIepepi3y OCHOBHOI apMaTypH;
b - mmpuHa IUISHKY;
d - poGoua BuCOTa CIIEMEHTY;
YM - Koe(IIieHT HaTIMHOCTI I KIIaJKH.
J.2 Jlnst mapHipHO 00mepTux O0anoK i i KOHCOJbHUX MIAMOPHUX CTiH, SKIIO BITHOMICHHS ,

JUISTHKH 3CYBY, av, A0 po6o4oi BucoTH, d, qOpiBHIOE mecTH abo MeHIIe, BeanurHa fvg Moxke Oy-
TH 30UIbIIIEHA HA KOe(DIIIEHT, y, JI€:

7=25-025% J.3
d

3a YMOBH, 1110 3Ha4YeHHS fvd He mpuiiMaeThCs, OUThIIMM BenuduHu 1,7/ ym H/mm?.

JlinsHka nii 3cyBy, av, HOBUHHA BU3HAYATUCH PIBHOIO BEIMYMHI MAKCHMAaJIbHOTO 3rHHAIBHOTO
MOMEHTY y Iepepi3i po3AiIeHOMY Ha MaKCUMAaJIbHY CUJTY 3CYBY Ha AaHIN TUISHIIIL.
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Annex J

(informative)

Reinforced masonry members subjected to shear loading:

enhancement of fyq

(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 fvq used to calculate Vrp1 may be ob-

tained from the following equation:

(035+17.5 p)

Fod = J.1
M
. - 0’7 2
provided that fyq is not taken to be greater than vl N/mm?,
/4
where:
A
y=—2% J2
Y

As s the cross sectional area of the primary reinforcement;
b is the width of the section;
d s the effective depth;

ym IS 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, fva may be increased by a factor, y, where:

}=[25—025£1| J.3
' d |
provided that f.q is not taken to be greater than 1,75/ym N/mm?

The shear span, av, 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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TOJIATOK HA

(noBigKOBMIA)
[lepenik HarionansHux ctanaapTiB Ykpainu (ACTY), inentnunux MC, nocuiianas
Ha skl € B EN 1996-1-1:2005

ITo3HaueHHs Ta Ha3Ba €BPOIEH- Crynins Bin- | Ilo3HaueHHs Ta Ha3Ba JAEPKABHOTO CTAHIAPTY YKpaiHu
CBKOT'O CTaHAAPTY MOBIZHOCTI (ACTY)
EN 1990:2002 €Bpokon — Oc- IDT JCTY — H b B.1.2-13:2008 Cucrema HaaiiHOCT1
HOBU MPOEKTYBAHHSI KOH- Ta Oe3neku y OyniBaunTBi. HactanoBa. OcHOBH
CTPYKLIN npoektyBanHs KoHcTpykiii (EN 1990:2002, IDT)
EN 1991-1-1:2002 €Bpoxon 1: IDT JACTY -H EN 1991-1-1:2010 €Bpoxon 1./1ii Ha
Hii Ha ciopynu — Yactuna 1-2: koHcTpykii.Yactuna 1-1. 3aransui aii. [lutoma
3araneni aii — [Iutoma Ba- Bara, BjlacHa Bara, eKCIuTyaTaIliiiHi HaBaHTKCHHS
ra,BJlacHa Bara i MpuKIaJIeHi ast ciopyn (EN 1991-1-1:2002, 1DT)
HaBaHTAKCHHS
EN 1991-1-3 €Bpoxox 1: [lii Ha IDT JCTY — H EN 1991-1-3:2010 €Bpoxkop 1. [lii Ha
cnopyau — Yacrtuna 1-3: 3ara- koHCTpyKIii. YactuHa 1-3. 3aransai aii. CHIrosi
7pHI1 1ii — CHIrOBE HaBaHTaKEH- HaBanTaxkeHHs (EN 1991-1-3:2003, IDT)
Hs
EN 1991-1-4 €Bpoxon 1: [lii Ha IDT JCTY — H EN 1991-1-4:2010. €Bpoxox 1./1ii Ha
cnopyau — Yactuna 1-4: 3ara- koHcTpykIii. Yactuna 1-4. 3aranbHi aii. Bitposi
JBHI A1i — BiTpoBe HaBaHTa)KeH- naBantaxenus (EN 1991-1-4:2005, IDT)
HS
DF)EN 1991-1-7 €spoxog 1: [ii IDT JACTY — H EN 1991-1-7:2010. €Bpo xonx 1. lii Ha
Ha criopyau — Yactuna 1-7: 3a- KoHCTpykIii. Yactuna 1-7. 3aranbi aii. OcobnuBi
rajbHi i1 — ABapiiiHi 1ii Big muHaMivgai BrBr (EN 1991-1-7:2006, IDT)
yaapy Ta BUOyxy
EN 1992-1-1€8Bpokon 2: Ilpoe- IDT JACTY — H b 1992-1-1:2010 €Bpoxox 2. IIpoekry-
KTYBaHHS OETOHHHX KOHCTPYK- BaHHS 3aJ11300€TOHHUX KOHCTpYKIii. Yactuna 1-1.
1§11 3aranpHi IpaBuJja 1 MpaBuiIa IS CIOPY/I.
(EN 1992-1-1:2004, IDT)
EN 1993 IIpoekTyBanHs cTane- IDT JACTY — H EN 1993-1-2:2010. €Bpoxkon 3. [Ipoek-
BHX KOHCTPYKIIii TYBaHHS CTaJIeBUX KOHCTpyKIiii. Yactuna 1-2. 3a-
rayibHi M0JIOKeHHsI. Po3paxyHOK KOHCTPYKIiN Ha
soruecriiikicts (EN 1993-1-2:2005, IDT)
EN 1994 IIpoexryBaHHS cTane- IDT JACTY — H b 1994-1-1: 2010.€Bpoxon 4. [Tpoek-
3a1i300€TOHHUX KOHCTPYKITii TYBaHHs CTaJe3a1i300eTOHHUX KOHCTpyKIIii. Yac-
tuHa 1-1. 3aranpHi npaBuia 1 mpaBuiIa i CIIOPY/I.
(EN 1994 -1-1:2004, IDT)
EN 1995 IlpoekTyBanHs ae- IDT JACTY — H EN 1995-1-1:2010. €Bpokox 5. IIpoe-
PEBSHUX KOHCTPYKIIIN KTyBaHHS JiepeB’ sTHUX KOHCTpyKIii.Yactuna 1-1.
3aranbHi MpaBUIIa 1 MpaBwUiIa AJis CIOPYIT
(EN 1995-1-1:2004, IDT)
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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:
"bet effective width of a flanged member;"
with:
"beg) effective width of a L-shaped flanged member;".
Page 21, replace:
"Bert effective thickness of a flanged member;"
with:
"Des 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 "f1.1", replace "a plane of failure" with "the plane of failure" as follows:

“fekl characteristic flexural strength of masonry having the plane of failure parallel to the
bed joints;".

Page 23, definitions of "f;»", 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 follows:

“— dimensioned natural stone units in accordance with EN 771-6.”.

10) Modification to 3.1.2

Page 32, paragraph "(2)", after "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 sentence, delete "pr",

Page 34, "NOTE", replace "stress" with "strength" in the first sentence and delefe "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 fyk 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 sheil 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, f£,, 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 f41t in a country, and the values or derivation of fy]t

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 1SO 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™.

n2n 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 900 g/m? or galvanised with a
minimum mass of zinc coating of 60 g/m2 and provided with a bonded epoxy coating of at least 80 um thickness,
with an average of 100 pm. 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:

N is the orthogonal ratio of the design flexural strengths of the masonry,
Jrar/ faz, €€ 3.6.3 OF fig1 onr/ fraz: S€€ 6.3.1(4) OF fua1 /0 app» SEE 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 With.’

ey 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:

" Mmd "
€n = N Tl T e 6.7)".
md
Page 67, paragraph "(1)", under equation "(6.7)", definition of "e, ", replace.
“einit is the initial eccentricity (see 5.5.1.1);"
with:
“e;nit 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:
"D 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)", 1% line, replace "ey" with "ep,". _

27) Maodification to 6.5

Page 75, paragraph "(4)", definition of "W, add "is the" before "design value" as follows:

"WEg 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: -
"E,< Ry B.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
Mea 04 f 0 d for Group 1 units other than lightweight aggregate units (6.24a)

and

< 2
My <03 fs bd 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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L +61; t, +12 1
1/2 :
b,y = thelesser of b, = thelesser of
h/6 h/3
N actual width of flange actual width of flange
< beﬂ ~ _ beft N
I,
tf
|
Z‘rl trZ ]‘)
S — e
Key
1) reinforcement
Figure 6.6 — Effective width of flanges
where:
beq effective width of a flanged member;
bep 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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t, +61, t,+121¢,
Ief /2 ) lef
b, =thelesser of b, =thelesser of
: h/6 ’ h/3
" actual width of flange actual width of flange
begy N by, y
lef
tf
d )
trl [r2 1)
S——] &
Key
1) reinforcement
Figure 6.6 — Effective width of flanges

where:

befy 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;

leg effective distance between lateral restraints;

te thickness of a flange;

thickness of arib, 7.".

30) Modifications to 6.6.4
Page 80, paragraph "(1)", replace the symbol "4,4" with "fyd" 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
My, S04 f bd for Group 1 units other than lightweight aggregate units 6.313)
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and

<03 2
Mo <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":
Vewr =0.9d A Jya (1+ 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, £, less than 4 N/mm?, and for use in bed joint reinforced masonry,

not less than 2 N/mm?.".

34) Modification 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. e. 0,015 % in each face).”.

38) Modification to 8.2.5.1

Page 94, paragraph "(4)", equation "(8.1)", delete “y," as follows:

:Q fyd
A f 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 "tc,." with "tp\".

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 "I\" with "I," as follows:
"may be calculated from equation (C.1) and the end moment at node 2, A1,, similarly but using E,/,/h,

instead of £,1,/h, in the numerator.".

Page 107, paragraph "(2)", equation "(C.1)", replace "h3s" and "hy" respectively with "I;" and "l as
follows:

m E 1,
= h { w, I W I j’
-”1E1]1+n2E2[2+n3E3[3+n4E4]4 4(n,~-1) 4(n, 1)
! A & L L c.n"

M,

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:

A 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:

"L 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, / 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 experimentaily, or it may be taken as (1 — £./4),

where:
B B
3 4
k = c Ly <2
m E I E, I
n, +n,
h‘ h2 (C.2)".

44) Modifications to Annex E

Page 112, title of the annex, replace "o4" with "oa" 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:

e l >
~ N I I S
e —
rl[ljllllllllll WZ)
S TS SO EE— ta—— W?,)
H&,
h <+ 0, 1oy 4)
2% 2}
Hey
! i
PRKXX
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Page 112, "Figure E.1", key "4)", delete "¢, pop:" 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:

D =Ae 2

(G.1)",

Page 120, "Figure G.1", repface the figure with the following one:

e(a h e/t = 0,05 )
0.9
08 — 0’10‘\\
0.7 — 0’15‘\\\\
=0,20 \\\\ \\
06 —
05 L= 0, 25‘\\\\ \\
04 |— 0’31__\\\\\\\ <
0.3 f— 0’35‘\\\\\.\ \\
02 L2040 \\\\\\ \
5 \\EQ\\\E
00 T~
0 5 10 15 20 25 30

Page 120, "Figure G.2", replace the figure with the following one:
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1.0
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46) Modification to Annex H
Page 121, "Figure H.1", replace the figure with the following one:
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1) 3minu B myHKTI ,,3B'5130K Mizk €BPOKOIOM Ta y3roq:KeHMMHU TexHiyHnMH BuMoramu (EN
Ta ETA) Ha Bupoon”.
Crp.10, Ha3Ba ,,Yactuna 1-1”, nobaBUTH CIIOBO ,,KOHCTPYKIIii~, TAKUM YHHOM:
JHactuna 1-1: 3aranabpHi MOJOKEHHS U1 apMOBAHMX Ta HEAPMOBAHUX KaM'sTHUX KOHCTPYKITIA .
»d 1-1: 3 ' ”

2) 3minu B ,,Haunionansnomy Jonarky g0 EN 1996-1-1”
Crp.11, criucox, 3aMiHHUTH:
»-8.5.2.2(2) [TycrotHi cTiny;” Ha ,,-8.5.2.2(2) ITycToTHI Ta OONMHUIILOBAHI CTIHH;” .

3) 3minu B mynkri 1.1.3
Crp.12, Bunanurtu Bech Iinnynkr 1.1.3.

4) 3wminu B myHkri 1.2.2
Crp.14, 3aminuTu:
»~EN ISO 1461, I'apsiueoniuHKOBaH1 TOKPUTTS HA 301pHUX 3aJI3HUX Ta CTaJleBUX BUpoOax — Bumo-
TU Ta METOJIM BUNpOoOyBaHHs Ha ,,- prEN 10348, Crans myist apMmyBaHHS 3a11300€TOHHUX KOHCTPY-
kit — OIMHKOBaHa apMaTypHa CTaJlb” .

5) 3minu B mynkri 1.5.3.3
Ctp.16, 3aminuTH:
,»MIITHICTh KaM'sTHOT KJIAJIKH, IO MiIa€ThCs BIUIMBY MOMEPEUYHUX CUJT HA ,,MIIHICTh KaM'sTHO1 KJ1a-
JIKU TIPH 3CYBI, IO MITAETHCS BIUIUBY MOTIEPEUHHUX CHIT .

6) 3minu B mynkri 1.5.3.4
Ctp.17, 3aMIHUTH BU3HAYCHHS ,,JIETKUW PO3YMH KaM'sTHOT KJIaJKH~ Ha HACTYITHE:
,IPU3HAYEHUI 3aTBEPIUIMHA PO3UYMH KaM'SsHOI KK B CYXOMY CTaHl, T'YyCTHHA SIKOTO JOPIBHIOE
a6o Hikya, Hibx 1300 kr/m° 3rigHo 3 EN 998-2”.

7) 3minu B myHkKTi 1.6
Ctp.21, 3amiHuTH:

»Dy, edexTuBHA mUpHHA BITAHIIEBOTO eNEMEHTY;” Ha ,, Dy eeKTUBHA IIHPHUHA r-00pa3HOTO
(haHIIEBOTO €JIEMEHTY;” .

Crp.21, 3amiHUTHU:

»Dy, edexTrBHA TOBIMHA (aHIIEBOrO eNeMeHTy;” Ha ,, 0,  edeKkTHBHA mMpHHA T-00pa3HOTO
(haHIIEBOTO €JIEMEHTY;” .

Crp.22, no6aButi MK BUSHAYEHHAMH ,, E T2 ,, B\ 0o

2,

. Ed PO3PAXYHKOBE 3HAYUCHHS HABAHTAKCHHA, IIPHUKIIAACHOI'O Ha apMOBaHI/Iﬁ KaM'THUH eJie-

MEHT;”.
Ctp.23, BU3HAYCHHS ,, T, ,”, 3aMIHUTH HEBU3HAYCHHII apTHKIIb Ha BU3HAYCHUI y BUPa3i ,,IUIOINHA

pylHYBaHHS TAKUM YUHOM:
,» fq CTaHIapTHA MIIHICTh KJIAJKH HA BUT'HH, sIKA Ma€ BU3HAYCHY IUIOIIMHY PYIHYBaHHS mapaje-

JIbHY J10 TOPU30HTAJIbHUX LIBIB;.
Ctp.23, BU3HAuCHHS ,, f,,,”, 3aMIHNTH HEBU3HAYCHHI ApTHKJIb HA BU3HAUYCHUHN Y BUPa3i ,,IUIOMINHA

pyHHYBaHHS TaKUM YHHOM:
,» fq CTAHIApTHA MIIHICTh KJIAJKHA HAa BUTHH, KA Ma€ BU3HAYCHY IUIOIINHY PYHHYBaHHS HepIICH-

JIUKYJISIPHY A0 TOPU30HTAJIBHUX IIBIB;.
Ctp.24, BU3HaueHHH ,, M 7, BUAAIUTH KOMY ,,,” Y BU3HAUEH1 TAKUM YMHOM:
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Ctp.25, Bu3HaueHHs ,, R, ”, 3amMiHuTH ,,3yclIs” Ha ,,MIIHICTD .

. o s or
i KIHIOCBUU MOMCHT y By3f[l | 5 o

Crp.25, BUIaNUTH HACTYIIHE BU3HAYCHHS:
»Ey PO3paxyHKOBE 3HAUEHHS HABAHTA)KCHHS, IPUKIAJACHOTO HAa apMOBaHMM KaM'sHUMl eje-

MEHT;”.
Crtp.25, BUaNnuTH NO3HAYEHHS Ta BU3HA4YeHHs ,, N, 7

» Ng ~HaBaHTAXCHHs, IPUKIAJCHE NEPEKPUTTAM;”

8) 3minu B myHkTi 2.3.2
Ctp.28, maparpad ,,(1)P”, 3aminutu MoganbHe aieciaoBo ,,should” na ,,shall” rakum unHOM:
,»(1)P HacTkoBuit koediuieHT ans Aid 6yne orpumano 3 EN 1990.”.

9) 3minu B mynkri 3.1.1
Crp.30, maparpad ,,(1)P”, octanHs cTpouka, BUIAIUTH ,,pr’” TAKUM YHHOM:
»~ PO3MIpH €JIEMEHTIB 3 MPUPOJTHOTO KaMeHIo BinmosinHo 10 EN 771-6.”.

10) 3minu B myHkTi 3.1.2
Crp.32, nmaparpad ,,(2)”, micis Bupasy ,,koediieHT Bapiauii” 100aBUTH BUPA3 ,,MILIHOCTI Ha CTUCK
TaKUM YHHOM:
»(2) SIK1110 BUPOOHUK OTOJIOINIY€E CTAaHJAPTHY MIIHICTh HA CTHCK €JIEMEHTIB KaM'stHOT KJIaJIKU Y SIKO-
CTl CTaHJapTHOI MIIHOCTI, TOJMI CJIiJT BUBECTH CEPEIHIA EKBIBAJICHT, BUKOPUCTOBYIOUH (aKTOD,
KUl 0a3yeTbes Ha KoedilieHT1 Bapiallii MIlIHOCTI Ha CTUCK €JIEMEHTIB.” .

11) 3minu B mynkrTi 3.2.3.1
Ctp.33, BunmanuTu Bech naparpad ,,(2)”.

12) 3minm B myHkTi 3.2.3.2
Crp.33, ,JIPUMITKA 2”, suganutu ,,pr’ (3 ,,EN 1052-5") ta Bupa3s ,,B cTajii miArOTOBKH’, TAKIM
YUHOM:
AIPUMITKA 2 EN 1052-3 po3risgae BU3HaUYC€HHS TIOYATKOBOI MEXH MIITHOCTI MPH 3CYyB1 Ka-
M'sHOT Kiagku Ta EN 1052-5 po3risiiae Bu3HaueHHS MIITHOCTI 3B'SI3KY ITPU BUTHHI.”.

13) 3minu B mynkri 3.3.2
Ctp.33, maparpad ,,(4)”, 2-re peyeHHs, 3aMIHUTH BHUpa3 ,,Ki1acu cnagay S5 abo S6” Ha Bupa3 ,,Kiac
cnaay S5 abo kimac motoky F6” Takum 4rHOM:
,»B 0TBOpax, 3 HAMMEHIIIMM PO3MIpOM 710 85 MM, CIIiJi BUKOPHCTOBYBATH Kiac craay S5 abo kiac
notoky F6.”.

14) 3minm B mynkri 3.4.1

Crp.34, maparpad ,,1(P)”, mocunanus na ,,pr EN 10080 B nepiioMy pedeHHi BUJAIUTH ,,pr.
Crp.34, ,,JIPUMITKA”, 3aminuTH cioBo ,,Stress” ua ,,strength” B Bupasi ,,Mexa IUIMHHOCTI” B IIEp-
IOMY PEeUeHH1 aHIIIHCHKOTO TEKCTY Ta BUAATUTH ,,pr”° 3 ,,pr EN 10080 B qBOX MiCLAX TaKUM YH-
HOM:

LHLITPUMITKA EN 10080 posrasinae Mexy miIMHHOCTI, R,, fKka BKItOYae 0coOIMBOCTI, MiHI-
MaJbHI Ta MAaKCUMaJIbH1 3HAYEHHS, sIKi 0a3yIOThCS Ha JOBTOCTPOKOBIH sSKOCTI mpoaykiii. Ha Bigmi-
ny, f, - crannaprna mMexa NIMHHOCTI, sIka 0a3yeThCs TUIbKKM Ha TOMY apMyBaHHi, IKE BUMAraeThCs

ans koHcTpykuii. He icuye npamoro BinHomenns mix f, Ta crammaptaoro R,. Onmak, metoau

OLIIHKHU Ta MepeBIpKU MeXH MIMHHOCTI, npeactaieHi B EN 10080, nepeabauatoTh 10CTaTHIO Nepe-
BipKy ans otpumanns f, .7
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15) 3minu B myHkTi 3.4.3
Ctp.34, Ha3Ba MyHKTY, BUJAIUTH ,,30]pHUIT” TAKUM YHHOM:
,,BIIaCTUBOCTI apMyBaHHS TOPU30HTAIBHUX LIBIB”.

16) 3minm B myHkrTi 3.6.1.2
Crp.35, maparpad ,,(1)”, ab3am ,,(i)”, Bu3HaueHus ,,K”’, 100aBUTH 3HAK ,
,,400” TAKMM YHHOM:
K MOCTIfHA BEJIMYMHA Ta, B OKPEMHHUX BHUIIAJKaX, HE3MIHHA BiMOBIAHO 10 MYHKTIB 3.6.1.2(3)
Ta/abo 3.6.1.2(6)”.
Crp.36, maparpad ,,(2)”, ciucok, 2-Te THpe, 3aMIHUTH 2-i BUTIAJ0K CIIOBA ,,eJIeMEHTH B 2-i CTpO-
9I[i aHTJTIHCHKOTO TEKCTY Ha CIIOBO ,,06TOH” TAKUM YHHOM:
.~ pIBHSHHS (3.3), BITHOCHO KaM'sSTHO1 KJIa/IKM, BUTOTOBJICHOI 3 TOHKOTO IIapy PO3YUHY, B TOPH30H-
TaIbHUX IIBAX, TOBIMMUHOO B 0,5 MM 110 3 MM, Ta €JIeMEHTH TIMHSAHO1 Kinaaku ['pynu 1 ta 4, cuii-
KaTy KaJlblli0, EepJIiTOOETOHY Ta aBTOKJIaBl1 ra300€TOHI €J1€MEHTH;” .
Ctp.36, maparpad ,,(2)”, cnucok, 3-€ TUpE, BUAAIUTH CJIOBO ~€JIEMEHTH TICHS ClIOBa ,,Kam'sHa
KJ1aJKa” B HMEPIIii cTPOUlll TAKUM YHHOM:
- piBHSIHHS (3.4), BITHOCHO KaM'stHOT KJIaJIKH, BUTOTOBJIEHOI 3 TOHKOTO IIapy PO3YUHY, B TOPU30H-
TaJbHUX IIBaX, TOBIIMHOIO Bix 0,5 MM 110 3 MM, Ta €JIeMEHTIB TIUHAHOI Kinaaku [pynu 2 ta 3.”.
Ctp.36, maparpad ,,(2)”, ,,[JIPUMITKA”, 3amiautn ,,0,5 M Ha ,,0,5 MM’ TAKUM YHHOM:
LIIPUMITKA EN 998-2 He po3risigae »o0IHOT MeXi Ha TOBIIMHY IIIBIB, BUTOTOBJICHUX 3 TO-
HKOTO IIIapy pO3YMHY; MeXa Ha TOBIIUHY TOPH30HTAIRHUX MBIB Bix 0,5 MM 10 3 MM mepeabavac,
10 TOHKHH HIap pO3YMHY Mae€ IMOJINIIEH] BIACTUBOCTI, BU3HAYEHI 3a JOMOMOro0 piBHAHB (3.3) Ta
(3.4). He mae motpedu BU3HAYaTH MIIHICTh Kam'sHOT Kiaaku, f ., 3a momomororo piBHsHE (3.3) Ta

9

MDK CI0BOM ,,Ta” Ta

(3.4).”.
Crp.36, maparpad ,,(2)”, piBHSIHHS ,,(3.2)”, BUIATUTH TPU KPANKU 3 PIBHAHHS TAKUM YHHOM:
I fk = be0'7 fl‘l’(l)‘3 (3.2)”.

17) 3minu B mynkri 3.6.1.3
Ctp.38, maparpad ,,(1)”, 3amiauTH 1-111€ peUCHHS HA:
»(1) CTanmapTHy MIIIHICTh Ha CTUCK 000JOHKOBOT MJIACTOBOT KaM'sTHOT KJTaJIKU MOYKHA TaKOXK OTPH-
MatH 3 MyHKTY 3.6.1.2, BUKOPUCTOBYIOUH CTaHAAPTHY CEPEIHIO MII[HICTh Ha CTUCK elleMeHTiB f,

SIKa OTPUMYETHCS BITHOCHO THUITOBOTO 3aJISITaHHS (TaKUM YMHOM, HE OTPHUMaHI B X0J11 BUIIPOOYBaHb
Ha eJeMEeHTax, MpoBeaeHuX BianoBimHo 10 EN 772-1 BigHOCHO 000JIOHKOBOI IJIACTOBOT KaM'ssHOT
KJIQJIKK ), Tiepeadadaroyu, mo:”.

Ctp.38, maparpad ,,(2)”, BUAQIUTH BHpa3 ,,BUTOTOBJICHI 3 €JIEMEHTIB KaM'ssHO1 Kinaaku ['pynu 2 Ta
I'pynu 3” 3 1-1Ta 2-1 CTPOKM TaKUM YHHOM:

,,CTaHIapTHY MIIHICTh HA CTUCK 000JIOHKOBOI IIACTOBOT KaM'sTHOT KJIaJIKU MOKHA TaKOX OTPUMATH

3 myHKTy 3.6.1.2, nependayaroym, 10 CTaHIAPTHA CEpPeIHs MILHICTh HA CTUCK eneMeHTiB f,, ska

BUKOPUCTOBYETHCS Y PIBHSHHI, OTPUMYETHCSI B X011 BUIIPOOYBaHb Ha €JIEMEHTAaX, MPOBEICHHUX Bijl-
noBixHO 10 EN 772-1 BigHOCHO 0OOJIOHKOBHUX IUIACTOBUX €JIEMEHTIB.”.

18) 3minu B myHkKTi 3.6.2
Ctp.39, naparpad ,,(4)”, ,,JIPUMITKA”, 3aminutu ,,0,065” Ha ,,0,045” Takum 4uHOM:

I IPUMITKA Pimenns npo Te, o6 BukopucroByBartu 3HadeHHs 0,045 f, abo f,, B kpaiHi,
Ta 3Ha4YeHHs abo moximHi Big f,, sSKi BITHOCATBCS, HAPHUKIIAM, 10 MEXKHU MIIIHOCTI HAa PO3PHB eJIe-

MEHTIB Ta/ab0 MepeKpUTTA B KaM'sHiil KJaalli, K0 BUOpaHO JaHWH BapiaHT, MOKHa 3HaiiTu B Ha-
HioHanbHOMY JloaTky.”.

Ctp.40, naparpad ,,(7)”, Ha3Ba ,,Tabmuis 3.4, 3aMiHUTH CIIOBO ,,intitial” Ha ,,initial (moyarkoBwit)”
B QHTJIIHCHKOMY TEKCTI.
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19) 3minu B myHkTi 3.6.4
Crp.43, ,,Tabmuus 3.6”, 1-ii psamok 3Bepxy, 3-Ts KOJOHKA, 3aMIHUTH 3aroJioBoK ,,M2-M5” Ha ,,M2-
M4>,

20) 3minu B myHkri 4.3.3
Ctp.46, maparpad ,,(2)2, 3aminuta ,,EN 1SO 1461 na ,prEN 10348
Ctp.47, maparpad ,,(3)”, ,,JIPUMITKA”, Tabnuiis, 3aMiHUTH Ha3By Ha HACTYIHY (IIITXOM KOPUTY-
BaHHS po3Mipy mpudTy 3 12 Ha 10 Ta BUAUIMTH )XKUPHUM MPUPTOM) TAKIM YHHOM:

»»BHOIp apMaTypHOI cTaJIi BiAHOCHO MiHOCTI”.

Crp.47, naparpad ,,(3)”, ,,JIPUMITKA”, Tabmu1is, 3aMiHUTH po3Mip mpudTy iHgekcy »> y BUHOCH]
¢ Takum yuHOM:
W ByrereBy cTab Clif OIMHKYBATH MiHIMaTbHOIO Macoio muEKyBaHHS (900 r/mM® ) abo omwu-
HKYBaTH MiHIMATbHOI Macolo IMHKYBaHHS (60 T/M? ) Ta 3a6€3MEeUnTH MOKPHTTAM 3 €MOKCHIHOI
CMOJIH, TOBIIUHOIO, IOHaiMeHIe, 80 pm , B cepenabomy 100 gm . JIuB. Takoxx myHKT 3.4.”
Ctp.48, maparpad ,,(4)”, ,,[IPUMITKA”, Tabnuiisi, 3aMIHUTH Ha3BY Ha HACTYMHY (LIUISIXOM KOPUTY-
BaHHA po3Mipy wpudty 3 12 Ha 10 Ta BUAUTUTH )KUPHUM HMIPU(TOM) TAKUM YHUHOM:
»PeKOMeH10BaHi 3HAYEHHSI ISl MiHIMAJIBLHOI0 3aXHCHOI0 Wapy 0eTony, C -, BIIHOCHO ByIjIeeBOi apMOBaHOL

craji”.

21) 3minu B myHKTi 5.5.1.3
Ctp.56, maparpad ,,(2)”, ,,Tabmauns 5.1, 3aronoBok, 2-ra KOJOHKA, 3aMIHUTH ,,TOBITWHA ONIOpU”~ HA
,,TTTMOuHa omopu”.

22) 3minu B myHKTi 5.5.5
Ctp.63, maparpad ,,(7)”, ,,JIPUMITKA”, Bu3naueHHus i ,, 1 ~°, 3aMIHATH TIEPEXPECH] MOCHIIAHHS

Ha MyHKTH ,,6.3.1.(4)” T2 ,,6.5.2.(9)” BignoBigHO Ha MyHKTH ,,0.3.1(4)” T2 ,,6.6.2(9)” TakuM YHHOM:
» /M~ OPTOTOHAIBHMM KOEQIIIEHT  PO3PAaXyHKOBOi MIIHOCTI Ha BUTHH KaMm'sHOT KIIaJKH,

fogr! fg2, AMB. MyHKT 3.6.3 abo f

6.6.2(9);”.

Ctp.64, naparpad ,,(10)”, 3amiauTH Bech naparpad Ha HACTYITHHMA:

»(10) B 300Ky 3aBaHTa)KeHil MaHesi a00 BUIBHO CTOSYIN CTiHI, TOOYAOBaHOT 3 KaM'sTHOT KJIaJIKH,
Ha Mo3HavYeHHX Big M2 1o M20, Ta CipO€KTOBaHMX 3T1IHO 3 MyHKTOM 6.3, CITiJi OOMEXHUTH PO3Mi-
pH, I TOTO, OO YHUKHYTH HAJAMIPHUX PYXIB, Kl TPAIUISIOTHCS Yepe3 BIIXHIICHHS, MIOB3YYICTh,
TeMInepaTypHi epeKTr Ta po3TPiCKyBaHHS.

[TPUMITKA I'panuuni 3HaueHHs MOXKHa oTpumaru 3 Jlogarky F.”.

sirapp | fraz» MUB. MyHKT 6.3.1(4) a6o f,y, / f,,, ., muB. myHKT

23) 3minu B myHKTI 6.1.2.2
Ctp.66, naparpad ,,(1)”, nix Bupaszom ,,(i) Ha BepxHiit abo HukHIN 4acTuH1 cTiHU (@, )”, 3aMIHUTH

BU3HAYEHHS ,, € .~ Ha:

99 ~init

e MOYaTKOBUM CKCUCHTPUCHUTCT 3 IIO3HAYCHHAM, SKC 36i.]'II>I_Hy€ a0COJIIOTHE 3HAYEHHS €,

» ~init
(mmB.5.5.1.1);”.
Ctp.66, maparpad ,,(1)”, mix Bupazom ,,(ii) I[locepenuni Bucotu ctinu ( ¢,,)”, BUIATUTH APYTY KOMY

»  Ta BApPa3 ,,;3 1oaatky G” 3 mepuoro pe4eHHsl TaKUM YHHOM:
,»3a JIOTIOMOTOI0 CIPOIIEHHS 3arajlbHUX IMOJI0KEHb, MTPEJICTaBICHUX B MyHKT1 6.1.1, MO>kHa BU3Ha-

YUTU KOe(iLieHT OCIabIeHHs y MeXax cepeJHbOI BUCOTH CTIHH @, , 32 JJOOMOTOI0 €, , 1e:”.
Ctp.67, naparpad ,,(1)”, mix Bupasom ,,(ii) Ilocepenuni Bucotu ctinu (@, )", piBHIHHA ,,(6.7)”, 3a-
MIHUTH PIBHAHHS Ha:
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M
» € = +ehm+e

mTN = init (6.7)".
md
Ctp.67, maparpad ,,(1)”, i piBHSIHHAM ,,(6.7)”, BU3HAYEHHS ,, €, ;,~, 3aMIHUTH Ha:
»€nit TTOUYATKOBUM EKCIEHTPUCHUTET 3 IO3HAYEHHSM, SIKe 30UIblIye aOCOTIOTHE 3HAYCHHS €
(muB.5.5.1.1);”.

Ctp.67, B kiHi maparpada ,,(1)”, micns pedeHHs:
,»@,  OCTaTOYHHHI KOe(]Ii€HT MOB3Yy4YOCTI (JUB. MPUMITKY Mix myHKTOM 3.7.4(2))”,
no6asutu HactynHy ,,[IPUMITKY”:

LHLIIPUMITKA ¢,, MokHa Bu3HauuTH 3 Jlomatky G 3a 10IOMOrow0 €, , SIK BUKJIAJEHO BH-

mk >
2

mie. .

24) 3minu B myHKTi 6.1.3
Crp.69, B kiH11 naparpada ,,(3)” 3amiauru ,,1.0” Ha ,,1,0” TakuM YHHOM:
,,MIIHICTH KaM'sHO1 kinaaku, f, (Todto, S cmig Oparu 3a 1,0).”.

25) 3minu B myHKTi 6.3.2
Crp.73, B kiHui naparpada ,,(6)”, ocTaHHe TuUpe, 100aBUTH BUpPaA3 ,,B POVISIHYTOMY HAIpPSIMKY’
MDK CJIOBOM ,,KO€(III€EHT OJAOBXKEHOCTI” Ta ,,HE TaKUM YHHOM:
,»~ KOe(ili€HT MOJIOBKEHOCTI B pO3IIIIHYTOMY HapsIMKY He nepesuinye 20.”.

26) 3minu B myHKTi 6.4.2
Crp.74, maparpad ,,(1)”, 1-ma crtpouka, 3aMiHUTH ,,€,,;” Ha ,,€,, .

27) 3minu B myHKTI 6.5
Ctp.75, nmaparpag ,,(4)”, Bu3HaueHHs ,,W,”, 106aBUTH MoJalbHE II€CIOBO ,,0yTH’ B MOTPiOHIH

(dhopmi mepesr BUpa3oM ,,po3paxyHKOBE 3HAYCHHS B aHTIIIHCHKOMY TEKCTI TAKUM YHHOM:
»W_, € po3paxyHKOBe 3HAUCHHS TOPHU30HTAILHOIO HaBaHTaXKEHHS Ha OJWHUIIIO IO, 110 M-
Ed )

rae nepenayi;”.

28) 3minu B nyHKTI 6.6.2
Ctp.76, naparpad ,,(1)P”, piBusans ,,(6.21)”, 3amMiHUTH ,,> " HA ,,<”’ TAKUM YUHOM:
»E4< R, (6.21)".
Ctp.77, naparpad ,,(5)”, piBHsIHHA ,,(6.24a)” Ta ,,(6.24b)”, 3aminuTH ,,0.4” Ta ,,0.3” BIAMOBIAHO Ha
,»0,4” 1a ,,0,3” TaKuM YUHOM:
»Mg, <0,4f,bd?* nns enementis Ipynu 1, kpiM KepaM3UTOOETOHHHX €IEMEHTIB (6.24a)
Ta
M, <0,3f,bd? nns enemenris I'pynu 2, 3 Ta 4 Ta

KepaM3UTOOETOHHUX eeMeHTiB [ pynu (6.24b)”.

29) 3minu B myHKTI 6.6.3
Ctp.79, maparpad ,,(1)”, 3amiHuTH:
t, +6t,

I, /2
h/6

Gpaxkmuunawupurnapranys

» D = MeHIIIE

188



EN 1996-1-1:2005/AC: 2009 (E)

t,, +12t,
I r
b, = MeHIe
h/3
paxkmuunawupunapranys
_ beﬂ N bcft
l
A |
|
A
trl zr2 1)
K | S—]
Puc. 6.6 — EpexTuBHa mmpuHa QaHs.
ne
b,  ebexruBHa mUpHHA (QIAHIIEBOTO EIEMEHTY;
b,  ebexrTuBHa mUpHHA (QIAHIIEBOTO €IEMEHTY;
BHCOTA B CBITJI1 KaM'sTHOT CTIHH;
h ' ;
I, BIZICTaHb B CBITJI1 MDK OIYHUMH OOMEKEHHSIMHU,
t TOBIIMHA (DIaHIIS;
t, TOBIIMHA pebpa, i.”
Ha!
t, +6t;
I /2
»Dg | = MeHIIe
h/6
Gpaxkmuunawupunapranys
t,, +12t,
Ief
b, = menme
h/3
Gaxmuunawupunagpranys
_ b"‘f’l . bef,t
= IEf g
S - !\
tf
d |

Puc. 6.6 — EextuBHa mupuHa ¢IaHIs.
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ne
b, ebexTuBHa mMMpPHHA r-00pa3HOTO (IIAHLIEBOTO €JIEMEHTY;
b, ebexTuHa mMpHHA T-00pPa3HOTO (IAHIIEBOrO EIEMEHTY;
d epeKTUBHA ITTMONHA EIIEMEHTY;
h BHCOTA B CBITJIi KaM'ssHOT CTiHH;
9

I e(eKTUBHA BiJICTaHb MK O1YHHMHU OOMEXEHHSIMU;
t, TOBILUHA (IIAHII;

A
t, TOBIIMHA pedpa, i.”.
30) 3minu 10 6.6.4

Cropinka 80, maparpad «(1)», 3aMIHUTH CUMBOJI «Ayd» Ha «fyd» HACTYITHUM YHMHOM:
«fyd  MpoeKTHa MILHICTh apMaTYpPHOI CTaJIl;».

Cropinka 81, maparpad «(2)», piBHSHHS «(6.31a)» Ta «(6.31b)», BignosinHo 3aMiHUTH «0.4»Ta
«0.3» Ha «0,4» Ta «0,3»:

«M,, <0,4f,bd? nns enementis 3 [pynu 1, iHIIMX HiX €JEMEHTH 3 JIETKMM HAIOBHIOBAYEM
(6.31a)

Ta

M, <0,3f,bd?® nna Ipyn 2,3 Ta 4 Ta eneMeHTIB 3 IerkuM HanoBHIoBadeM 3 pymu 1; «(6.31b)».

31) 3minu 10 6.7.3

Cropinka 85, maparpad «(3)», piBHIHHS «(6.42)», 3aMIHUTH «S» Ha «S»:
3 A, .
«Vgg, =0,9d —= f ; (1+cota)sina (6.42)».
S

32) 3minu g0 7.2

Cropinka 88, maparpad «(5)», KiHelb pe4eHHs, BUAAIUTH «3rigHo 3 Jlomatkom F» Ta momaTu:
«[TPUMITKA MakcuMmanbHi 3Ha4eHHS MO>kKHA oTpuMatu 3 Jlogatky F.»

HACTYITHUM YHHOM:

«(...) oOMexeHi.

[MTPUMITKA MakcuManbHi 3Ha4eHHsI MOkHa oTpuMatu 3 Jonatky F.».
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33) 3minm x0 8.1.1
Cropinka 89, 3aminutu naparpag «(2)» HaCTyIHUM:
«(2) ByniBenbHI pO3YMHHM IJIs1 BAKOPUCTAaHHI B apMOBaHIi KJIa i, 1HITIH HK TOPU30HTAIBHI IIBU
apMOBAHO{ KJIaJKH, He TIOBUHHI MaTH MIllHICTh TIPH CTUCKAHHI, fm, MeHITy 3a 4 N/mm?, a 1y1s BHKO-
PHCTaHHS B TOPH30HTAIBHHX IIBAX aPMOBAHOT KJIaIKHU, He MeHITy 3a 2 N/mm?.».
34) 3minm o 8.1.2
Cropinka 90, naparpad «(2)», 3aminutu «IIpumitka» Ha «IIPUMITKA».

35) 3minu o 8.1.5

Cropinka 91, maparpad «(1)», AB141 3aMIHUTH «TOBIIMHAY Ha «(paKTUYHA TOBIIMHAY» HACTYITHUM
YUHOM:

«(1)I'opuzoHTaNIBHI Ta BEPTUKAJIBHI IIBH 3p00JIEH] 3 3BUUAaHOTO IPYHTY Ta PO3UYHMHY 3 JIETKUM Ha-
MTOBHIOBaY€M MOBHHHI MaTH (PaKTUYHY TOBLUIMHY HE MEHIy 3a 6 mm Ta He OublTy 3a 15 mm, a ro-
PU30HTAJIbHI Ta BEPTUKAJIBHI B 3pO0OJIEH] 3 3aCTOCYBAaHHIM TOHKOTO CJIOI0 PO3UMHY ITOBUHHI Ma-
TH (paKTUYHY TOBIIMHY He MeHuTy 3a 0,5 mm Ta He OuTbITY 32 3 mm.».

36) 3minu 10 8.2.2

Cropinka 92, maparpad «(1)», 3aminuTu «BukopuctoByroun Tabmuirto 4.1» Ha «3rigHo 3 4.3.3(3)»
HACTYITHUM YHHOM:

«(1)/Inst 301TBIIIEHHS CUJTH 34YETJICHHS apMaTypHa CTaslb, BuOpaHa 3rigHo 3 4.3.3(3), po3TamoBy-
€TBCS B PO3YHMHI TOPU30HTAIBLHUX IIBIB:».

37) 3minm g0 8.2.3

Cropinka 93, maparpad «(2)», nonatu «(O00KOBI)» MK «I0JaTKOBI» Ta «HaBaHTAKCHHS» HACTYTI-
HUM YHUHOM:

«(2) B crinax, o MiCTSTh apMaTypHY CTallb B TOPU30HTAIBHUX MIBAX ISl 30UTBIIEHHS OMIOPY J0-
IaTKOBUM (OOKOBHMM) HaBaHTaKEHHSIM, 3arajibHa IUIOIA TaKOi apMaTypu Mae OyTH HE MEHIIE HDK
0,03% Bin miomii po3pizy 6pyTTO cTiHN(TOO0TO 0,015% KO’KHOT 30BHINIHBOT TOBEPXHI CTIHH).)».

38) 3minm 10 8.2.5.1

Cropinka 94, naparpad «(4)», piBHIHHS «(8.1)», BUKIIIOUMTH «yM» HACTYITHUM YHMHOM:

«l, =

I NEESE

f
_yd (8.1)».
fbod

39) 3minm o 8.2.7

Cropinka 98, maparpad «(5)», 3aMiHUTH TTOCHIaHHS Ha «6.5.3» MOCUIIaHHAM Ha «6.6.3».
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40) 3minu g0 8.5.2.3

Cropinka 100, maparpad «(2)», 3amiauTH MOCWIaHHS Ha «6.3.3(2)» nocunanasaM Ha «6.5(4)».

41) 3minu 10 8.6.2

Cropinaka 101, maparpad «(1)», B 2 psinky ta y «[IPUMITUI», 3amiHUTH «tchyv» HA «lehy».

42) 3minu 10 8.6.3

Cropinka 101, maparpad «(1)», B 3 psaxy ta y «[IPUMITLI», 3aMiHUTH «tchh» Ha «tchh».

43) 3minu 10 Jloparky C

Cropinka 107, maparpad «(2)», 3 peuernst, 3aminuTu «lo» Ha «I2» Ta «l1» Ha «l1» HaCcTyITHUM YH-
HOM: «MO3e OyTu po3paxoBana 3 piBHsSHHs (C.1) Ta KIHIIEBOTO MOMEHTY IpH 3’ €aHaHH1 2,M 7, aHa-

JIOTTYHUM YUHOM, aJie 3 BUKOPUCTAHHIM B uncenbHUKY E2lo/h; 3amicts Eili/hy .

Cropinka 107, maparpad «(2)», piBasaus «(C.1)», BinnoBinHo 3aminutu «hs» Ta «hs» Ha «l3» Ta
«l4» HaCTYITHUM YHHOM:

nEl
h w,l,° w,l,?
«M, = 1 38 __ 44 C.1».
' n1E1|1+n2E2|2 +n3E3|3 +n4E4|4 4n,-1) 4(n, -1)
h, h, l5 1,

Cropinka 107, , maparpad «(2)», onpasy nig BuzHaueHHIM «Ei», 3amiantu « [IPUMITKY» HacTymn-
HOTO:

«[IPUMITKA 3a3BHuail 10CTaTHHO BUKOPUCTOBYBATH 3HaueHHs E sike mopiBaroel 000 fi ms
BCIX €JIEMEHTIB KIIQAKH. ).

Cropinka 107, maparpad «(2)», Busnauenus «li», 3aminuTu:

«li JIPYrUil CTAaTUYHUI MOMEHT ITapy CUJI €JIEMEHTY j, e j= 1, 2, 3 a6o 4 ( y BUmaaxy
MyCTOTHOI CTIHM, B KOTPIi JIMIIIE OJJHA MapajeibHa CTIHKA HeCe HaBaHTAKEHHS, Ma€
3aCTOCOBYBATHCH JinIiie |i CTIHKH, siKa HeCe HaBaHTaKCHHs);".

Ha:

«li JOpYrui CTaTUYHUNA MOMEHT MapH CUII elIeMeHTy 1, e 1= 1, 2, 3 a6o 4 ( y Bunaaxky

IYCTOTHOI CTIHM, B KOTpIi JIUIlIe OJTHA MapajiesibHa CTIHKA HeCe HABAHTAKEHHS, Mae

3aCTOCOBYBATHUCH JnIle [i CTIHKY, sSKa HeCce HaBaHTaXeHH:);".

Cropinku 108 ta 109, maparpad «(3)», 3aminutu «Km» Ha «Km» B BU3HAUCHHI «1)» Ta B PIBHSIHHI
«(C.2)» HACTYTHUM YHUHOM:
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«1 MOXe OyTH OTpUMaHa eKCIIEPUMEHTAIBHUM CIIOCO00M, a00 X Ui Hel MOKHA BUKOPU CTOBYBATH
HactymnHe 3HadeHHs (1- km/4),

ac:

k. = l z <2 (C2)».

44) 3minu 10 Jdoxatky E
Cropinka 112, 3aroj0BoK J10J1aTKy, 3aMIHUTH «0.1)» Ha «02» HACTYTHUM YUHOM:

«KoedirieHT 3ruHar0u0ro MOMEHTY, 0,2, B TITAHEJISIX CTIHKH, JIUIIIC OJ{HA CTOPOHA SIKOT
HECe HaBaHTaXEHHs, TOBIIMHOO, 10 JOpiBHIOE 250mm abo MeHIIey.

Cropinka 112, «306paxenns E.1», 3aMiHUTH 300pa’keHHS HACTYITHUM:

< ! .
W ==SS==—=—————c——h —
e e e e TSN 2)
71 1 I | I— W?})

K,
h ] &, 110t 4)

x &
Tﬂ%
v

Cropinka 112, «300paxkenns E.1», nosicHeHHs «4)», BUTATUTH «0l2, |L02» HACTYITHUM YHHOM:
«4)  MOMEHTH B O3HAUYEHOMY HAMPAMKY».
45) 3minu 1o Jdopatky G

Cropinka 119, naparpa¢ «(1)», piBHaHHSA «(G.1), 3aMIHUTH PIBHAHHS HACTYITHUM:

2

«p, = Ale'u? (G.1)».

193



EN 1996-1-1:2005/AC:2009 (E)

Cropinaka 120, «306paxkenss G.1», 3aMiHUTH 300paKeHHS HACTYITHUM:

1.0
G*E e/t = 0,05
0.9
0 L 0,10‘\\
0.7 }— 0’15‘\\\\
= 0,20 \\\\ \\
06
05 b— O’L\\\\ \\
0.4 }— 0’31_\\\\\\\ -
0.3 }— 0’35‘\\\\\ \\\
02 L 0,49\ \\\\\\
eSS a——
0.0 T
0 5 10 15 20 25 30
h/t

Cropinka 120, «300paxenss G.2», 3aMIHUTH 300paKCHHSI HACTYITHUM:

1.0
3 =
e e/t = 0,05

0.9 —]
=0,10 \
0.8 ~———]
= 0,15 \
0.7 N
=0,20 \
\ N
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46) 3minu 10 Jlomarky H

Cropinaka 120, «306paxxenns H.1», 3amiHuTH 300pakeHHSI HACTYITHUM:

1.6

1.5 \

AN

1.3

R
i
()

o

av

1.2 \ \
1.1 \
N !

1.0

. 0 0.1 02 03 04 045 05
’ A/ Ay
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91. 010. 30; 91.080. 30

KuroueBi ciioBa: meria, meriia kepamidHa, Ierja CHIiKaTHa, OJOKH 3 HI3JPIOBATOTO OETOHY, eie-
MEHTH 3 B&KKOTO OETOHY, PO3UMH, MIIHICTh, PO3PaxXyHKOBUH OMIp CTHUCKY, HOpPMaTHUBHA (XapakKTe-
PUCTHYHA) MIIHICTh KT K1, OCTOH 3aIlIOBHEHHS, PO3PaxXyHKOBI CXEMH, HEAPMOBaHi, apMOBaHi KOH-
CTPYKIIi 3 KaM’STHOT KJIaJIKH, 3CYB, PO3TATYBaHHS, KOJOM3HA KJIAJKa, OJHOIIAPOBI CTiHHU, IBO- Ta
TPHIIAPOBI CTIHH.

3acTyNmHUK AUPEKTOpa
IHCTUTYTY 3 HayKOBOi1 poOOTH Tapacwok B.T'.

3aBimyBad BAILTY,
HayKOBUH KEPIBHUK Kpiros B.O.
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