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SETOIONARLS V: FIESEBY

P4 TASARI M KLKEL ERK

A Taze beton k¢t esi | KI enebi

ABetonun kévamé yeter]| | ol ma

ABeton k¢t esi sertl ekKkince,
sajJl amal édeéer.

ABetonun su/ -1 mento (S/¢) ve
(S/ B) orané belirli Dbir dej

A Beton, yapé el emanénén seryv
kokul |l aréné etkileyen -evre
ol mal edeér






SETOIOINARLS.V: FIESE

e 4dPROJE VE kKkANTKYE KOK

Her hangi bir Kantiyede Dbet on

°nce akajédaki wverilerin me
AYapélan stati k, betonar me h
el emanl|l arénén boyutl aré, do
| steni l en beton kalitesi b e
ABeton ¢retiminde kull anél ma
°zel |l 1 kIl er | deneyl erl e sapt
AZemin ve 1 klim kokull areée be
ABeton ¢retim ara-1|1aré (mi ks
cretiminde -al ékacak person
d¢zeyl bell 1 ol mal edeéer
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mentonun (dijer Dbajlayéceée n

ce ve Iri agreganén el ek an
b¢yé¢k agrega tane boyut u,
ce agreganeén i1 nceli k modg¢l ¢
| agreganén birim ajérl éj e,
ce ve I1Iri agreganeén ©°zg¢l a
ce ve Iri agregadaki mevcut
zdel er i,

my as al kat kél arén bazeée °zel



¢°kme dej ejrl

Yapé el emanl ar é _ —
Maksimum Minimum

Betonar me temel dwuvarl &8r é& |ve 3ayalkl

Donat @&séz beton temelle8r, kesaonlar

altyapé duvarl ar é

Kirik, kolon, Dbetonar me pelrdel erj,
_ 10 5

ve kemer betonl aré

D°keme betonl ar é 8 3

T¢nel taban kapl ama |bethonl|jar &

Bar aj ke¢tl e bet onu 5 2




SETOIOINARLS.V: FIESE

.7 2. Maksimum agrega tane boyutunun (Dmax) belirlenmesi

D, .. (TS 500 kupat 2000

< 1/5 kralcépiigeni K

< 1/ 3d°kKeme ka
D..x <28l 4naikis udon at

< cnetn beton o°rt

< '1/3 - pompa bor
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Yapé EllemanEn B¢yé¢k Agrega Tane Bgy
Kesitinin En —— - o
Dar Boyutu Donat|e3é&k do|ibaetyé&ledk dPoabéfs
(cm) Per de,| Dkikreinke|lveery a d o n &érdeleré iz
ve kolonlar D° kemel er
6-14 16 16 32 16
15 - 29 32 32 63 32
30-74 63 63 63 63




Tane Daj el eénmmagnxke=Bmée -1 | mesi :

100 - a0 100

S
] 85
80 -
] 75//'
70 72 !

50 : s
55 b6 A8 ] us
S A

: !
40 - 39 40 |_2_1—|71—|
E /
: P 30
] o 3

1 2 4 g 11,2 16
Elek agikhidr mm

Elekten gecen, %

Hedef: 3. veya 4. Db°l ge



Elekten gecen, %

Hedef

100 -

80 1

30 -

o 8

3.

90 -

70

60 -

L]
L]

50

40 1

20 -

10 -

2

41

30 73

)

1 10

0.5
Elek agikhidr mm
veya bol




BIE O N KART & 1= M A

Tane Daj] el éngnxke=32B8m -1 | me s |

100

100 -

90 -

80 -

70 -

60 -

50

Elektengegen, %

40 -

30

20

10 -

0 0063 015 025 058 1 2 4 3 11,2 16 224 315 40 45
Elek agikhidr mm

Hedef: 3. veya 4. Db°l ge



Hedef :

Elekten gecen, %

100 -

80 -

50

3.

a0 -

70

60

40 1
30 -
20

10 -

veya

0 0,083 015 025 05

4 .

1 2 4

bol

g 112 16 224 315 40
Elek acikiidr, mm

ge

45

53

88

100



Tane DajJ el éemenéen Se-11 mesi :

100 -

Elekten gecen, %

0.5 1 2 4 5.6 g
Elek acikiidr, mm



BIEN O N KAR 1 -MEA

Daj] el émeneéen Peaksl=R2Adansni

Tane

Elektengegen, %

2 4 8 16 224 315

] 0,063 015 0,25 0.5 1
Elek agikhidr mm



BIEN O N KAR 1 -MEA

Daj] el émeneéen Peaksl=BIlgbansni

Tane

Elekten gecen, %

4 8 16 224 315 45

] 0,063 015 0,25 05 1 2
Elek acikiidr, mm



Karma suyu ajeéerl e

V Belllibirdoime baorerines2kometordiesjonelr 1 ne
lc= benekighe ek i beertnoninmibidanr 1 m

A <iinmenmtiornmi kt ar éna,

A minne raadmikksatak @ mi ktar éna,

A agmeganéntenclhigy ¢k tane - aj

A agimeigia scttane Kekl i ne,

A agmeganéninsu i -erijine,

A agrega gradasyonuna,

Abetionmkisécakl éj éna,

A sgrdegkilseenmivkiarhava mi kt ar éna

A kiinmyaalksta lullkiartnk @ gkinl | ané& meé nja




Karekem suyu mi

259 | | [ [ [
260 - B (Cokme:15-18cm | |
] * Cokme: 8-10 cm
240 |
% A Cokme: 3-6 cm
] N
220 - N ® Cokme:1-3cm [
m& 200 f \\%R B Cokme:0-1cm |-
i 180 - \\*I\\h~ ~— e
2 160
140 - \i\ e ——e
120 - —
: T
100 -
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0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 U5

Agregaen blyiik tane buyUklUgd {mm)

DOJAL AGREGAYLA KKMYASAL KATKI SI Z



280 -
260 -
240 -

220 -

Suigerigi(kg/m?3!

140 -
120 -

100 -

Karekem suyu mi

200

180 -

160 -

I | I
B Cokme:15-18cm | |
& Cokme: 8-10 cm
A Cokme: 3-6 cm i
N ® Cokme:1-3cm [
kh W Cokme:0-1cm |
\\ T~
—
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\.\-—-..._ """.-—._.._!____E_
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0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Agregaen biliyuk tane buylUklugi {mm)

DOJAL AGREGAYLA, Akeéexkkanl

akterece KATKI

S|

Z



Suicerigi{kg/m?3!

280 -
260 -
240
220 |
200 -
180 -
160
140 |
120 -

100 -

Kar e K e

m Suyu mi

| I |
B Cokme: 15-18cm | |
& Cokme: 8-10 cm
N A Cokme: 3-6 cm N
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—
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KI RMATAK

Agregaen buylk tane buyuklugi (mm)

AGREGAYLA KKMYASAL KATKI SI Z



280 -
260 -
240 -

220 -

Suicerigi{kg/m?3!

140 -
120
100 -
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KI RMATAK

Suyu mi

B Cokme: 15-18 cm

& Cokme: 8-10 cm

200

180 -

160 -

N\
A Cokme: 3-6 cm
& ® Cokme: 1-3 cm
\.\\k W Cokme: 0-1 cm
NN
s

/L
I
|

5 10 15 20 25 30 35 40 45 50 55 60 65 70O

Agregaen blyiik tane buyUklUgd {mm)

AGREGAYLA, Akékkanl|l akt er écé

75

KATKI S



Hava icerigi (%)

9,0
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7,0

6,0
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4,0

3,0

2,0
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- W Sert iklim

- A Orta siddetli iklim

- ® [limaniklim —
A '\."l\ # Hava suriklenmemis beton
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Agregaen biliyuk tane buylUklugi {mm)



Karekeéem suyu mi ktar e,
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Karekem suyu mi

Dere Dere Deniz
Beton
Kévame Kumu Kumu Kumu
ve Cakea&ale Méecare Meéceé
Kuru 28 - 30 33 37
Plastik 31-33 37 40
Ak écg 36-40 43 47

V Bwuiofno rimgl i ment ondashi | |
gereksinimini verir.




Su/ -1 mento veya su/ bajl ayeéeceée
. . c )
V Beton tasaréménda gerekl i su/ -1im
mal zeme (s/ (-+p)) orané yalnézca
zamanda durabilite gibi fakto°orle
\_ J
/VFarkIé agregal ar, -1 mentol ar ve\
s/ (-+p) oranénda farkl é& dayaném
mal zemel er 1 -in dayaném i1l e s/ -
ol masé arzu edi |l 1 r.
N /
/VBOer bir verinin eksiklif7gi durD
-i mentosu I -eren betonlar 1 -i1in d
VVerilen dayaném dejerleri, 28 4gg¢g
Kartl arénda kg¢gr edil mik numunel e
- © /




s/¢ orani

1,10 -
1,00 -
0,90 -
0,80 -
0,70 -
0,60 -
0,50 -
0,40 -
0,30 °
020 -
0,10 -

0,00 -

EHava siriklenmemisbeton
AN

® Hava siiriiklenmis beton
\ s

10 20 30 40 50 60
Basin¢ dayanimi (MPa)



[v SEVOOdDAx WaqWwOWdOEdI RENNT DNExT dT 17 T12pd
Korozyon Kloriiriin sebep oldu kkorozyon
veya Karbonatlk ma nedeni yTl e ZARARLI
zarare gt ki korozyon Deni Deniz suyu haricinde Donma/¢ozilme etkisi KKMYASAL
tehlikesi eniz suyu Klorair ORTAM ©
yok
X0 XC1l | XC2 | XC3 | XC4 | XS1 | XS2 | XS3 | XD1 | XD2 | XD3 | XF1 | XF2 | XF3 | XF4 | XAl | XA2 | XA3
En biyiik
su/cimento - 0,65| 060 | 0,55| 0,50 | 0,50| 0,45 | 0,45 | 0,55 | 0,55 | 0,45| 0,55 | 0,55 | 0,50 | 0,45 | 0,55 | 0,50 | 0,45
oraré
da)lf:ra‘l:uéjkna C16/20 |C20/25C25/3(0C30/37 C30/37|C30/37C35/45C35/45C30/371C30/39C35/45C30/31C25/3(C30/371C30/31C30/371C30/31C35/45
E i t
ot | (Bl 260 | 280 | 280 | 300 | 300 | 320 | 340 | 300 | 300 | 320 | 300 | 300 | 320 | 340 | 300 | 320 | 360
En az hava b b b
icerf i (| %) " - - - - - - - - - - - 40" | 407 | 40 - - -
Pr EN 12620 : 2000'e uyguh ... _
Dij er «kjartl ar donma/¢tzilme dayank | & Sulfatlgra dayad k |
. ¢imento
sahipagrega
® Betongnéflaré 15/ 30 cm standart silindir ve 15 c¢cm ayreéetleée k¢p °rnek
® Hava siiriiklenmemi bet onda, beton performanseé,ilgili etki sénéfeé i-in donmal/
gore belirlenmelidir.
“XA2 ve XA3etkienéf énda ﬁ's&d‘amn ek &kyenaHod lainmmdhes s ¢l fatl ar a zoawad aldlue . -BikthEdted g
- i mentéemredd amdér él masé halinde orta ve y¢ksek dayanékl é ol arak séneéf
dayae k| € -i mento ise XA3 etki sénefénda kull anél mal edér .




Karakteristik basén- dAdgdaefe méasén- daya
fck (MPa) fca’ (MPa)
. Ekxkde] e Standart sapma bilinmiyorsa
_Karakteristik
Beton [séneéef e Ke¢p Standart
silindir . Keéep
150x150x150 mm sapma Silindir
150/300 mm _ o 150x150x150
_ basén-| bilniyorsa 150/300 mm
basen- dpyaneme _ |[._ mm
dayanémeé
C14/16 14 16 18 20
C16/20 16 20 20 24
C18/22 18 22 22 26
C20/25 20 25 26 31
C25/30 25 30 31 36
C30/37 30 37 36 43
C35/45 35 45 43 53
C40/50 40 50 . 48 58
f=fyt 1. 48t
C45/55 45 55 53 63
C50/60 50 60 58 68
C55/67 55 67 63 75
C60/75 60 75 68 83
C70/85 70 85 78 93
C80/95 80 95 88 103
C90/105 90 105 98 113




N
ékKkémdaki ger ekl i -1 ment o miktaré}7

akamada bulunan su/-imento oranéeé
\
Anc ak, Kartnamel er veya standartl ar
eksinimlerinin yané séra bakka bi
|l rti yorcdaha kfaaZlk@ m i ment o kul |l ané
hazérl anmal édeéer .
\_ /
V ¢i mento miktarénén hesapl anmasénda
bajént él aréndan da yararlanélabilir.
V Bol omey, Feret, Graf ve Abramsoeé

0 n b
hava mi ktarlaré il e beton dayanéml a
beton tasaréménda -1 mento mi ktar énE€
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Agrega mi ktar éneéen

_ 1
la X X X " x UZAENEO£Ed £l x EI
/_1+_2+___+ n
ral ra2 ran
Agrega
kar ékKkeém
oranl ar é
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o 49  Agregal ardaki nem dur u

VBeton agregal arénén sidealihdl kuruo | |at
veszey dbggumda ol mal aréeder.

VBeton kar &k éu hdeusrawpnh adkieék k at e I
yvapeél mal edeér

a . . . R
V Ne var ki Kantiyedeki veya sa
durumda KYD halden daha Kkuru |ve

(0] 0] a a
kVBu fark g°z u@nekhiedayrzaqoketln@_lh




Deneme beton kar ekeml




YAPP MALZ/EMESI'E 6 ||,<
ORNEK KARISIM
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S d¥RNEK 1: Proje ver

V Proje donma-T1 | R I Ni€ki€ olmayan bir CI NI EDEE@WN/EE /ED
Hava @ x | © NbAIEN NEEOWN O £b AE AP U W

V Beton W OGRB&H Y7~ E.1 x

V 1 /Eq W Bléntanven dar boyutu 30 EO~ E1T x

V u E80 M0~ ET x

VvV ©00 £AUANEAD | T KER ARWDO™ ET x

V ¢ Ex Ax BWwx E4KE Moktur . Ancak 7 E U x EdikE W O WE W
EN206'ya | | XXE2 olarak kabul edilecektir .

VvV Whip bwx O ARGt kN D UNN A0 W.N £E AP U W x

V ¢1 OEG OEMI42,5~ UT x

V | DWaq b EO EEDIHIVEOR fofsvsy azabimektedir /




¥zel Il 1k

.k &€ r mdtkeékw miauma
Yo ] un(dgr/omé)(K.Y.D.) 2.641 2.641 2.743
Su emme (%) 0.8 0.8 1.2
D° k ¢gng n ¢ n stak kemi (%) 0.3 0.5 3.8

Agregaenb ¢ y take - a B2mmo di r

¢Ci meNojoun B.L5kg/dm36 t. ¢ r




¥ RINEKVUKEAR T KT

e dVeriler

V Yapée?a-nal éxki

sonucul. kK ér mat @25t

II.k &€ r ma t %3%, kumdan
%40 kul | an é luygars

gran¢l eldeed r i mi

Agregal arén el

Elek No El ekten ge-en m:
na g r kum | . kérmht akée

n 45 100 100 100

40 100 100 100

32 100 100 100

€ Yoh A 100 100 40

Ktier 100 85 5

11.2 100 50 2

8 100 25 1

4 90 5 0

2 75 0 0

1 55 0 0

0.5 40 0 0

0.25 25 0 0

0.15 10 0 0

0.063 4 0 0

El ek gl tOé 0 0




na<o XX
©OD®Y®Y~—TOR
|‘—>ﬁmx|
—Ow3C ™
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XHBO“
FODoY D

e Seékékteéer ma
,I:l?l’l - 0K Ly | ¢t°kme dej €
] € |yape el emanl ar e
y| a - 0 k me Maksimum | Minimum
ClBetonarme temel | duvarl
: 8
| I |ayaklar
Donatéeéséz beton| temell
8
kesonl ar ve altpyapée duva
7‘* k
Kirik, kolon, betonoarrr K
t¢e¢nel yan ve kemer bet
D°keme betonl arg 8
Tée¢nel taban kapl amda belt ohl a
Bar aj ke¢etl e betpnubs




¥ RINEKVUKEAR T KT

S dCt¥Z! MWmakskontrol ¢

Veri |l e
b¢yé ki

re g°re ku
] ¢ 32 mmodi
ANMabl odaki en dar boyutu 30 cn
el emanl ar i163mmdekeeri eden,

Kl gili betonar3ne nem ekmal nél nal r é& né
paspagbakaséndan,
Projedeki donatélar araseé en

3/ 4" ¢ (@sk&4r 33.75 mm)

V Buraya

ke¢-¢k ol dujundan kuIIJaﬁém;%LosuWy



Kar é kK ém, el ekten g&seéemrn®wnh sé
Elek No (mm)
kér mat ak | A32 | B82r | m@32 a
45 100.0 100 100 100
40 100.0 95 98 100
32 100.0 84 90 96
22.4 85.0 67 78 89
16 71.0 52 66 80
11.2 58.0 40 56 71
8 49.0 31 46 61
4 37.8 24 38 52
2 30.0 18 31 43
1 22.0 13 23 33
0.5 16.0 9 17 24
0.25 10.0 6 11 16
0.15 4.0 3 6 9
0.063 1.6 1 3 4
El ek e 0.0 0 0 0




¥ I R\INE K UKAR

B4t ¥ Z! M:

Grang¢gl omet r |

100

Elekten gecen, %

432

—— (32

—d— 32

== Karsim

Elele @063 0,15 0.25 0.5
alt

1

2 4 8 11,2 1e 224 32 40 45

Elek acikhgi, mm
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|

konuda
deneylerle
bulunan bir
standart sapma

I
"}
p

Y

2 ye
fcm =36 N/mm 2
olarak belirlenir.

d
t w
/d

A ma dayaneémeé
Karakteristik Dbasén-HadhegfankEasén- day
f. (MPa) foo (MPQ)
. Ekde] elr I
Karakteristik Standart sapma bilinmiyorsa
Bet on éenef. é k¢p
S - silindir Standart
E d (; U d 150/300 mm 150x150x150 sapma Silindir Kéep
basén- b”;ms o | biliyorsa | 150/300 | 150x150x150
dayanémeé N mm mm
dayanéme
C14/16 14 16 18 20
C16/20 16 20 20 24
C18/22 18 22 22 26
c’) E _’%'gy 20 25 26 31
Nt e o)<y 25 30 31 36
I I C30/37 30 37 36 43
C35/45 35 45 43 53
C40/50 40 50 ., 48 58
f=fut 1. 48+t
C45/55 45 55 53 63
C50/60 50 60 58 68
C55/67 55 67 63 75
C60/75 60 75 68 83
C70/85 70 85 78 93
C80/95 80 95 88 103
C90/105 90 105 98 113
C100/115 100 115 108 123

ane



&4t ¥ Z! M:

1,10 ¢
: | | |

1.00 1 ‘\ B Hava siriiklenmemis beton
0,90 | N N ® Hava stirtiklenmis beton

0,80 E

36 MPa a mad ay a nlkeawraelén ..

S/ ¢or a rmr@erpolasyon ile 046 §°*
olarak bulunur.

0,20 f

XC2 -evr ettiedénedf ezm .,
verilen en b ¢y ¢/ or an@ oo

0 10 20 30 40 50 60

o) | m a kt a d er Basing dayanimi (MPa)
Sonwhrak kar ék&/me nfane Karbonatlaxma nedeniyl .
K ¢ - olen d e ] gani, 0.46 olarak xc1 xc2 xCa xC4
al énacakter En byt suflimento 065 0.60 055 0.50
EnklF T dayan®m &G2@/26€ f| € C25/30 C30/37 C30/37
Iizrnearﬂimfe?g))( kgl m 260 280 280 300
Enazhavaier i j i | ( %)




280
\
K K M (A S /\ I— B Cokme: 15-18 cm
N 260 H
’ * Cokme: 8-10 cm
240 ~ -
] A Cokme:3-6cm
220 - ~~ ® Cokme:1-3 cm
- P \ “"- (;
E 200 1% ~ — W Cokme:0-1cm |
i‘o H.-. ———
S H
= 150 \\ — —_—
N
= 160 1 ~——
a ] \"""‘-—.\4\ ———
140
120 1
100
0 --—-—ttt A
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Agregaen blyik tane buyukIlugi (mm)

Havak a t knersm@ ketoni - 10om- ° k the | eer

32mm maksimum agregatane- a p &grf &k @ r éskya 204kg/ms3 okunur.
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S¢per akeékklamydsal ktagd keme af er | 8o/léeikadan
k ul Ika nalinde& a1 & eésuyaimm %160 r an &aredd t a bg 9 rde
sumi ktar é

S=2040.84=17136a171lto |l mak.t adeéer



¥ I R\INE K UKAR

S dCt¥Z! M: Hava miktareneéen

Agregaenb ¢y dakeb ¢y ¢kl gdiimek ar t | ma jédlamak k ar é
hesapl &rudrd caan éylglmchavb | - er 1 gkrl aefrii] tavaiye eedilen
haps ohammk k t%lss élarak okunur.
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e dCt¥Z! M: ¢i mento miktaréeneén

Kul | ané-liamernajoér ISétcer an élmlmen dej er gh e e
hesaplanabilir:
¢ =S/( S/=1y1/0.46 =372 kg/m3

Normal betonarmey a p é | -airrdead b @ &rj az 300 kg/m3al énér
C =372 kg > 300 kg

Di J gandan, betonarme elemanlar XC2 - e vr eetkied &€ n &€ ma@uza
kal acajaknsiaméef lgé& rT@amld4.60 d aizin verilen en k ¢ - ¢
-i medba @§o0kg/m3o|l makt adeéer

C =372 kg > 280 kg



