DUNDEN BUGUNE
PUSKURTME BETON
TEKNOLOJISI

K. YASAR LEVENT
KIMYA Y. MUH.
IKSA LTD. STI.



CARL ETHAN AKELEY (1864-1926)

DOGA BILIMCi-TAXIDERMIST



APPARATUS FOR MIXING AND APPLYING PLASTIC OR ADHESIVE MATERIALS,

091,814,

APPLICATION FILED SEPT. 13, 1909,

Patented May 9, 1911.

8 SHEETS—SHEET 1.







NATM (YENIi AVUSTURYA TUNEL METODU)
PROF. RABCEVICZ

OTAHKIMAT IKSASI

QOCELIK HASIR

OKURU SiISTEM PUSKURTME BETON
QOPRIZ HIZLANDIRICILAR






1000 LT kuru karisim

98 KG tamamlama suyu

= 750 LT kuru karisim
sikisma faktoru 1:1.35

= 555 LT yerlesmisg
puskurtme beton

+ 24 25 dokulen malzeme

1168 KG agrega
{280 KG ¢cimento

47 KG su { dogal nem )

B = =
v Yerlegsen puskurtme K‘i

beton ¢imento icerigi
I 454 kg/m3
W/ C =0.46

'

876 KG agrega
252 KG ¢gimento

116 KG su

292 KG agrega

28 KG ¢imento

29 KG su




kuru karisim hacmi
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Gimento igeriginin fonksiyonu olarak kuru karigim hacmi



MALZEME BALANSI

kuru karisimdan 1000 | aldigimizda

Cimento icerigi 350/1.25=280 kg
Agrega oot 1450/1.25=1168 kg
Dogal nem %3.5-4=~ 47 kg
Su/cimento 0.5

Tamamlama suyu 280*0.5-47=~ 98 kg



Dokulen malzeme

%25 agrega*1168=292 kg
%10 cimento*280=28 kg

%20 su*145=29 kg



SIKISMA FAKTORU

« Sikisma faktoru=kuru karisimhacmi-

dokulen malzeme hacmi/Kaplanan alan
hacmi

* Bunun lyi calisma sartlarinda tespit edilen
yaklasik degeri 1.35 dir



KAPLANAN ALAN HACMI

750 It kuru karisim 750/1.35=555 It hacmi
kaplayacaktir

dolayisi ile yerlesen betonda
agrega 1168-292=8/6 Kg

cimento 280-28=252 kg
su 145-29=116 kg



Kaplama betonu

* netice olarak yerlesen betonun
* cimento dozaji 252 kg/555 It= 454Kg/m3
» su/cimento orani 116/252=0.46



NMT ( NORVEC TUNELCILIK METODU )

ZEMIN VE KAYA KUTLE KARAKTERIZASYONU
UYGUN KAZI VE ACMA YONTEMI

SILIKA FUM, FIBER, SUPER AKISKANLASTIRICI
ROBOTIZE ISLAK PUSKURTME MAKINELERI
EKOLOJIK PRIZ HIZLANDIRICILAR

YUKSEK MUKAVEMET

YUKSEK TOKLUK INDEKSLI PUSKURTME BETON
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KURU KARISIM +
TOZ KATKI

YEGIN AKIM

SU + SIVI KATKI

60 - 100 CM




BASINGLI ISLAK
HAVA KARISIM

NOZULA HAVA




UYGULAMA ILETIM KALITE GELISTIRICi PRIZ HIZLANDIRICI
9 ALUMINAT
B SiLiKA FiME .
1 3 g 1()  CIMENTO BAZLI
KURU KARISIM YEGIN AKIM 6 FIBER
11  AwkaLisiz
12  ALUMINAT
7 SiLika FUME
) 5
4 {, 13 camsuvu
ISLAK KARISIM YOGUN AKIM I
8 FiBER

14  ALKaLisiz
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) KLINKE o . Endiistriy PiSMI KALK
GIMENTO ADI AGILIM R Graniil yuk siLis DOGAL el Silisli Kiregli S ER S03
TiPI firin curufu | DUMANI PUZOLAN PUZOLAN | Ugucu Kiil | Ugucu Kiil SEYL
CEM | Portland Cimentosu I 95-100 - - - - - - - - 0-5
Portland Curuf II/A-S 80-94 6- 20 - - - - - - - 0-5
Cimentosu I1/B-S 65-79 21-35 - - - - - - - 0-5
Portlan Silis Dumani C. | 1I/A-D 90-94 - 6- 10 - - - - - - 0-5
II/A-P | 80-94 - - 6- 20 - - - - - 0-5
Portland Puzolan I/B-P 65-79 - - 21-35 - - - - - 0-5
Cimentosu I/A-Q 80-94 - - - 6- 20 - - - - 0-5
/B-Q | 65-79 - - - 21-35 - - - - 0-5
II/A-V | 80-94 - - - - 6- 20 - - - 0-5
CEM I Portland Ugucu Kl I1/B-V 65-79 - - - - 21-35 - - - 0-5
Cimentosu II/A-W | 80-94 - - - - - 6- 20 - - 0-5
I1/B-W 65-79 - - - - - 21-35 - - 0-5
Portland Pisirilmis I/A-T 80-94 - - - - - - 6- 20 - 0-5
Seyl Cimentosu /B-T 65-79 - - - - - - 21-35 - 0-5
Portland Kiregtasi II/A-L 80-94 - - - - - - - 6- 20 0-5
Cimentosu [I/B-L 65-79 - - - - - - - 21-35 | 0-5
Portland Kompoze II/A-M | 80-94 6- 20 0-5
Cimento 11/B-M 65-79 21-35 0-5
Yiksek Firin Cirufu /A 35-64 36-65 - - - - - - - 0-5
CEM IlI Cimentosu /B 20-34 66-80 - - - - - - - 0-5
n/c 05- 19 81-95 - - - - - - - 0-5
CEM IV Puzolanik IVIA 65-89 - 11-35 - - - 0-5
Cimento IV/B 45-84 - 36-55 - - - 0-5
CEMV Kompoze VIA | 40-64 18-30 - 18-30 - - - 0-5
Cimento V/B 20-39 31-50 - 31-50 - - - 0-5
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BETON KARMA
SUYU KALITESI

TSEN 1008

Degerler

Test Test Metodu Karsilastirmalh Bazi durumlar Uygun
(EN 1008) Bir Beton Testi da Kullanim Olmayan
Olmaksizin i¢in Uygunluk Durum

Uygunluk Kriteri Kriteri @

6..pH degeri Uygun indikator >4 <4 _

7 Kloriir(CI') @ <500 mg/L B >500 mg/L

Celik donatili <1000 mg/L B >1000 mg/L

betonda 9

Donatisiz <4500 mg/L >4500 mg/L ©

Betonda

8.Sulfat(SO2,) @ <2000 mg/L >2000 mg/L _

9.Seker @ <100 mg/L >100 mg/L _

Glukoz <100 mg/L >100 mg/L

Sakkaroz

10.Fosfat(P,05) @ <100 mg/L >100 mg/L

11.Nitrat(NO-;) @ <500 mg/L >500 mg/L

12.Cinko(Zn?*) @ <100 mg/L >100 mg/L

13.Siilfid(S?) @ <100 mg/L >100 mg/L

14.Sodyum Na* Toplam >1500 mg/L

Potasyum K+ <1500 mg/L




agrega

Tipik bir puskurtme beton agregasi
Yuvarlak kum-cakil

Uygun granulometrik dagilim 0-10mm
Dogal nem %3-6
Ozgul yogunluk 2.7gr/cm3

Bulk dansite 1450 Kg/m3






SEKIL-1 Priz Siiresi Test Cihazlari ve Aparatlari
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Manuel Vikat Cihaz1 (Cimento kivam suyu
ve priz sureleri tespiti)

(1) Kalip (2) Agirlik kontrol platformu

(3) Cam plaka (5) Durdurma aparati

(4) Sigdirmazhik i¢in yag veya silikon
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Otomatik vikat cihazi






PUSKURTME BETON PRIZ HIZLANDIRICI KATKI KABUL KRITERLERI

PRiZ SURELERI
STANDARD ILK PRIz SON PRIZ
1S-11747 75sn £15 150 sn % 30
ASTMC-1141 1-3 dk en ¢cok 12 dk
PrEN 934-5 en cok 10 dk | en ¢ok 30 dk
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Yachieving the hivhest standards’

EUROPEAN SPECIFICATION
FOR
SPRAYED CONCRETE

Gb5.5.3 Accelerators
As mentioned earlier, alkali-containing
and alkali-free accelerators are both
widely used. Generally, all
accelerators should be used at the
manufacturer's recommended dosages.
When alkali-free accelerators are used
the following requirements should be
met:

- The maximum Na20 - equivalent of
the accelerators is limited to 1.0% by
mass.

- The dosage (by mass of the binder)
Is preferably:
powder accelerators: 4 - 8 %
liquid accelerator: 4 - 10 %

- The pH value of liquid accelerators is
preferably between 2.5 and 8.
Alkali-containing accelerators should
comply with the following dosage
limits:
powder accelerators: 4 - 8 % (by
mass of binder)
liguid accelerators: 4 - 12 % (by mass
of binder)



