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MNapapetpol S, Tg, Te, Tp_mou kaBopilouv Tnv popdn tou oplloviiou([GRNA 2.9,/[CYSNA 2.7,
g\aotikol ddopatog anokplong (TYNOZ 1) Mw.3] Mw.3.2]
Katnyopia ESdadoug S TB (s) TC(s) TD(s) |TD(s) TD (s)
A 1,0 0,15 0,4 2,0 2,5 2,0
B 1,2 0,15 0,5 2,0 2,5 2,0
C 115 0,20 0,6 2,0 2,5 2,0
D 135 0,20 0,8 2,0 2,5 2,0
E 1,4 0,15 0,5 2,0 25 2,0
[GRNA 2.9, Mw.3] e EAGSa & Kumpo sdapupodletar to dpdopa tomou 1. Ma Adyoug
TANpotNTag tou BLBAlou EMLOLVATTTOVTAL TTAPAKATW OL TIPAETPOL KOl
[CYSNA 2.7] Tou Seltepou TUTIOU.

0 1 2 3 116

JuvicTwpeva aopata eAaotikig anokpiong Tumou 1 (Ms > 5,5) yia katnyopieg edadoug A £wg
E (5% anooPeon) [EN 1998-1, oxniua 3.2]
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ApX1KO TIAEypa

Mapdadetypa XEPOKIVNTNG TPOTIOTIOINGNG TOU TAEYHATOG OTTO TO XPNOTN

r B 1 A . L [ | ] 5 . W . VB < "w BC’)‘B Nt m Jv ./\J) |!{ vV > B ¢ ' ¢ ¢ ¢
B ' S h 1 B h e w A h jpoor e e h o, 8 Y S, 841 h A ¥
0 a dzZNA @

Apyzio PuBuloac Epyahsia  Anakdvion  ?

Toixol Karaokeun KafBoAkn avaAuon = Tommoi pnyavy

Evepyri oTaBun g\!‘!é&@ B X Ee - ZIDPELUP
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f=Kee el

s” rs’ AN A_B<E . ., <h>jhnAas

~

) < UYF AZYNB dzy AT OFZ NG FIND D 6

Masonry Unit Thin layer Lightweight mortar of density
General mortar
purpose (bed joint 600 < py 800 < py
mortar | >0,5mmand | <800 kg/m3 < 1 300kg/m3
<3mm)
Group 1 | 055 0,75 0,30 0,40
Group 2 0.45 0,70 0,25 0,30
‘ -1 Group 3 0,35 0,50 0,20 0,25
Group 4 0,35 0,35 0,20 0,25
Calcium Group | 0,55 0,80 b b
Silicate Group2 | 045 0,65 1 1
Group 1 0,55 0,80 0,45 0,45
Aggregate | Group 2 0,45 0,65 0,45 0,45
Concrete | Group3 | 0,40 0,50 i i
Group 4 0,35 e pe i
Autoclaved
Aerated Group | 0,55 0,80 0,45 045
Concrete
Manafactured | Growp1 | 0,45 075 t t
Dimensioned Group 1 045 ¢ ” :
Natural Stone i 2
1 Combination of mortar/unit not normally used, so no value given.
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fi= K £2°° (33)

A . "> h h-' ¢YA h>h <- "  YYIw. YYip'>s
¢ h h > ¢ h Y >w Al h = M P ! ¢ h L
=K £’ (34)
h¢ hj's > Ah* Vo h h 8 "~ w ot kWA =~ h " h = hAaA, -y
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Material properties n

Insert
Type Masonry The material's condition
Nore New l (O Existing ® New

Material colour - Cracked stiffness

Texture - [] user defined
T

Constitutive law

G [N/mm2] 1864 |

w kNjm3] 8| Mohr /Coulomb v

fm 2] 666 |

[N/cm ,] T { Masonry parameters

fvmO [N/cm2] 28.57 |

fvlim [N/mm2] 2.2

fk [Nfam2] 466.2 |

ym 3

Drift shear 0.004 |

Drift bending 0.008 |

Description I

Library Project Code L,J OK Cancel @
J‘IBlBU'-EE\HVI"B>,h/\’yB_h‘ ‘_" " S I h‘_' 5 Ah? ' > w G
-7 Y ¢ - B ' h - ' " S 1 A’ e w s ~ 1 h > B a’dZN‘K"h‘ e
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Table 3.4 — Values of the

shear strength of masonry, f,,

fiko (N/mm?)
: Thin layer mortar
Masonry units General purpose mortar of the | (bed joint > Lightweight
Strength Class given 0,5 mm and mortar
<3 mm)
M10 - M20 0,30
Clay M2,5 - M9 0,20 0,30 0,15
M1 - M2 0,10
MI10 - M20 0,20
Calcium silicate M2,5 - M9 0,15 0,40 0,15
MI - M2 0,10
Aggregate concrete M10 - M20 0,20
Autocl.u\'cd Acrated M2.5 - M9 0.15
Concrete
Manufactured stone 020 s
l')im;:.:jioned -2 %10
natural stone
Ag Turc dnct Tt
Aw h. . AT >w_ Qb swrpda SHO 0 _h
n>"s" " "¢ 7T .. 49b¢ ‘Mm@ HT' Y9
l" >h ¢ M B"jh_'¢' >W_"’ B < h
> L. >wA 8 Ah <h>jhA”YA_ hv I

long term =
I+,

where:

¢, is the final creep coefficient.

<h >j h A

n o
F- BTiMemwinFAd_ h
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3.7.4 Creep, moisture expansion or shrinkage and thermal expansion

(1)P Coefficients of creep, moisture expansion or shrinkage and thermal expansion shall be
determined by test.

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

NOTE2  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 coefficient of
thermal expansion, ¢, should be obtained from an evaluation of test data.

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

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

Final creep coefficient’ | Long term ansionor | .
Type of masonry unit shrinkage® £ o thermel
ype Y 4 n\m’nli expansion, a, 10K
) g
Clay 051015 0210+1,0 408
Calcium Silicate 101020 -0410-0,1 Ttoll
Deseuappiegatc nonocce 101020 0.610-0,1 61012
and manufactured stone
Lightweight aggregate 101030 -1,010-0,2 6to 12
concrete
Astoclaved acaicd 051015 0410402 7109
concrete
Magmatic 5109
Natural 5
PS
ot Sedimentary © 0410407 2t07
Metamorphic lto I8
* The final creep cocflicient @, = &, / &y, Where & s the final creep strain and £y = o/ E.
b Where the fong term value of moisture expansion or shrinkage is shown as u negative number it indicates shortening and as a
positive number it indicatcs cxpansion.
€ These values are normally very low.
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Xpiyia ubikod Bl 7 cooconio Ervséreond
Sxéio B @ xiom
E Njnm2] | 7
& I/mm2] 04 aTACTATIKOG VOO
Mohr /Coulomb

w ym3] 12 | M

fm [N/mm2] 5,25

fvm0 [N/mm2] 0,14

fulim [N/mm2] 2,1

fk [N/mm2] 4,2

FC 1,2

ym 1,67

Merakivnon ano TE... 0,0053

Merakivnon and Kapyn 0,0107

$oo 1
Mepypop | |
BiBAhioBrkn  Epyo Kavoviopse [ } 1 OK | | axkUpwan ‘ e




f

>0 T

- s~ B n

i > h
tdaK2EHENRI " A
A 1t h “h 1 >h

>

N ¥ S w A

Ah s T L LIAWKTR @B L C T A
~ ey

aUlis.7

BY AWKE S|
lq‘ll <Bl

~




3Mur_Ih’h.{B‘J>h j " >h

[ - > Ah st Wt KECMWY a. T T BT T T h TR T
n-~sv":1 " ¢rhhsw ~L.A 10N oA T TwWtHik'C/wa - . A h AT LA
m, >w- 7 ' T O<c T >swA < T LT >t S arwhx . T8
B‘BC_B’/\"/\_h' Vo {‘/\h_' ! B - 1 ’y"/\_h' > B B
Cwaé CAOSNHAf I &a W"S)\'VG'Q N;OSRJ /t 2‘f %]'YBSI:NS!Z\*‘ 'K < BT T B LA
EAY S L >WAL AT ST LAY B‘‘hi“AC\)‘!//(HCIWA/SU\SZS'\'-FhZN DHDSR
| SYSy oo 2dsa had-di'NJ.EJA“'<WJ>hm Broe [h' CWﬁ\a_B"_ <h¢h
R Y U | Sh<c Y h, AR AT LY > 5W 8 A7 ", ' ¢h h
St PR ChCIV\',hh“é: " As (.‘_<hh<"‘¢2 h,<"'crhch " h * ot
>"_:5' h - ':<‘>B'" "+' “ o B'VV'CWI "_’/\B (IO
1" LA ] <t T 7 ho T TAT >h 7 - Wll A BT

o~

Atw/ o6¢SEoaf S WSA¢W\FFa2NiG: FE /fesym\sﬂmﬁslaemm:SFaNa\z)NmswmeND

OLY2NBI ONA Ral/l BNILER aA (5S4
[ Ahch g

I816TNTEG EVIOYVOEWV n
i KaBopiopog
Ovopa |FRP ERGOCAD Tonogonhiopols | CFRP v [ Xpriom @
‘ Toixonoiia ow quality masony JuvteA. unoAoyiopou i
| Tunog Toixonoliag Toixonoiia ané omronAl... ¥ 1,20
na kaBopiopog Autbpara v a 1,50
Kamnyopia éxBzong Eowrepikd v yf 1,10
fom [N/mm2] 38 Merakivnon and Téuvouoa 0,0060
m 3,8 Merakivnon and Kapywn 0,0120
MéyeBog block [cm] j 40
KaTav. KaTakopupa KaTtav. eykapoa
b () ] 500 bf (3 frm] 500
tf [mm] 0,220 tf [mm] 0,220
Brjua [cm] 0 Brjua [cm] 20
Enipavaa/m [mm2/m] 220,00 =» Emipavaia/m [mm2/m] 220,00
Tunog ivag AvBpakag - Tunog ivag AvBpakag v
na 0,75 « na 75
Ef [N/mm2] 390.000,00 Ef [N/mm2] 390.000,00
e fk [%] 1,28000 e fk [%] 1,28000
£ fd [%] 0,41241 £ fd [%] 0,41241
f fdd [N/mm2] 1.072,26 f fdd [N/mm2] 1.072,26
JUYKEVTP. KOTAKOPUPA 0
0 e 0
' Dc [cm] 1 0

CNR DT 200 R1/2013- Tipologies FRP; CFRP; GFRP; AFRP
BiBAioBrikn karakopupwv: FRP-FRCM Sample 4
BiBAioBrikn opilovTiwv: FRP-FRCM Sample




Toixonoiia

Tlnog Toixonoliag Toixonolia and ontonAl... ~
na kaBopiopog Autopara v
Kamyopia éxBzong Eowrepikod v
fom [N/mm2] 0,0
fotm [N/mm?2] 0,0
MéyzBog block [cm] 0
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Table 3-2— Environmental conversion factor #, for different exposure conditions or FRP systems.
Exposure conditions Type of fiber/resin Na
Glass/Epoxy 0.75
Internal Aramid/Epoxy 0.85
Carbon/Epoxy 0.95
Glass/Epoxy 0.65
External Aramid/Epoxy 0.75
Carbon/Epoxy 0.85
Glass/Epoxy 0.50
Aggressive environment Aramid/Epoxy 0.70
Carbon/Epoxy 0.85
tyY
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Ixnua 5.3 Katavour tng avroxnc evioyuong (cuykoAAnong) ywa akavoviotou oxnuatog AiBoug)
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ZTnv MEpUTTWOoN Totxomouac pe kavovikou oxnuatog AiBoug, to bd elval ioo pe tnv Sidotaon otipéneg
tou AiBou otnv kaBetn SiebBuvon tou kUpou dfova tou FRP
*a._bf " (:4
A2 = a+c=by
I |
-] =
I = LI || ] la
{Evio Evioxuon FRp ‘br
Ll food | )i IoIc
| B |
Ixnua 5.4 - Katavopn tng avioyng cuykolnong (evioyuong) yia kavovikou oxnuatog AiBoug
H q;] B [ ¥ S R ~h h >w . A
FuvTteA. unoAoyiopout
1,20
a 1,50
yf 1,10
MeTakivnon and TEgvouoa 0,0060
Merakivnon and Kapyn 0,0120
IFIRe Y S A_s<E” ["bw 5CHATT WMRHM'MDE A w dn DM Dh T
N 15{1 h\>v’ N i /\"‘ . TJW<|JhM>ZthIﬁJH‘ﬁJ‘”’__”¢/\' I_t‘>\"/\_15<5‘_ I q) 1_1
s,oh > s YUY T >s hT ALWS >, A >
' h A Y, " .81 Y h Y sy ' N PO < - w B A h
B G B <V AW>h'* "¢ w' ~w’ ¥ A B b
0 q;i o B ¥ B Y ~h " h >w . A
Karav. karakopupa Katav. eykapoia
bf (-) [mm] 500 bf (-) [mm] 500
tf [mm] 0,220 tf [mm] 0,220
Brjpa [cm] 0 Bripa [cm] 20
Enipavaa/m [mm2/m] 220,00 =» Enipavaa/m [mm2/m] 220,00
Tlnog ivag AvBpakag - Tonog ivag AvBpakag v
na 0,75 * na 0,75
Ef [N/mm2] 390.000,00 Ef [N/mm2] 390.000,00
£ fk [%] 1,28000 e fk [%] 1,28000
£ fd [%] 0,41241 £ fd [%] )
f fdd [N/mm?2] 1.072,26 f fdd [N/mm2]
JUYKEVTP. KATAKOPUPa on (a 2
m- 0 SN O
Dc [cm] 0
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CNR DT 200 R1/2013- Tipologies FRP; CFRP; GFRP; AFRP

BiBAioBnkn karakopUpwy: FRP-FRCM Sample

BiBANioBrikn opifovTiwy: FRP-FRCM Sample
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1810TNTEC EvioyUoEWV
KaBopiopog
Ovopa  |FRCM - ERGOCAD, | Tonoconhowos  [Frem | [ Xefiom Q
Xm' on w v w v
| |
Toixonoiia low quality masony JuvteA. unoAoyiopol
TUnog ToiKonoliag Toixonolia and ontonAL.. ¥ d
na kaBopiouog Autopara 4 a 1,50
Kammyopia ékBzong Eowrepikod 7 ym 1,50
fom [N/mm2] 38 Merakivnon and Tépvouoa 0,0060
fotm [N/mm2] Merakivnon and Kapyn 0,0120
Dist. application [cm] B 0,60
Evioxuon YnzpBupwv
Enidpaan TunoAoyiag : Enidpaon TunoAoyiag Aigrunon
Egappoyn Epappoyn Ze pia nAzupa
AyKUpIO yIa Kapyn AnodoTiko v AykUpIo yia Kapyn AnodoTiko
Apif. orpmozwy 1 nAzupa 1 Apif. oTpagEwy 1 nAzupd
tf [mm] 0,083 tf [mm] 0,083
Enipavaa/m [mm2/m] 83,00 Enmipavaa/m [mm2/m] 83,00
na 0,30 na 0,90
Ef [N/mm2] 210.000,00 Ef [N/mm2] 210.000,00
& fk [%] 1,42900 & fk [%] 1,42900
& fd [%] 0,81724 & fd [%] 0,81724
f fdd [N/mm2] 1.144,13 f fdd [N/mm2] 1,144,13
AKPO KOPUPIIG
Apif. orpwoswv 1 nAzupa ’
NAdrog bf [cm] 0
tf [mm] 0,000

CNR DT 215 /2018 - Tipologies FRCM; PBO; SRG
BiBMoBrikn karakopUpwy: FRP-FRCM Sample
BiBMoBrikn opilovrioov: FRP-FRCM Sample
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Toixonoiia '
TUnog Toixonoliag :TOI)(OHOIiG ané ontonA... ~
na kaBopiopog | Autopara v
Kamnyopia ékBzong ‘Ecwrsleb v ‘
fbm [N/mm2] 38‘
D fbtm [N/mm2] 3,8
Dist. application [cm] ‘ 20 l
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Exposure conditions n,
Internal 0.90
External 0.80
Aggressive environment 0.70

Table 3.1 — Environmental conversion factors.
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D yfd 1,20’

| a 1,50 |
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