3.1

3.1

(Mortar)

)



3.1

I 771 Z



3.2

Superplasticizer
3.2.1
1. Calcareous Material (Limestong)
2. Argillaceous Materials

(Shale)
3. Iron Oxide Materials (Iron Ore)

(Wet Process)
(Dry Praocess)
(Kiln)
(Rotary Kiln)
Clinker

37

1,400 - 1,500

Fly Ash
(Chalk)
(Clay)
(Latérite)
2
3



(Initial - Set)
(Initial Setting Time)
(Final Set)
Setting Time)
" (Hardening)

38

10,000

(C02)

Ca0

"Dormant Period"

" (Final

lons lons

Solid State Reaction
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Ca

((H)2  Calcium Silicate Hydrate (CSH)
Gel 2
CSH Ca
(0H)2 PH
12.5
(CoA)
CA
Ettringite CA Ettringite CA
S C5 ,
Ettringite CA Ettringite
Ettringite
CA Ettringite
Sulphate lons
Ettringite CA Ettringite
Monosulphate
(C4AF) C4AF
Ca(OH)2 Sulphoalminate
Sulphoferrite
CSH gel Ettringite
Dormant Period
1-2
Dormant Period (Initial Set)
CSH
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(Final Set)
[ e s e= T %
N_. CSH(Short [ibres)
ANIMM \\
. N
\
X
\ {
\\ Ca(OK);
a \ A /&"
&
=
S \
( ) \
CSH (Long tibres " e, 6.
\d““
N N ]
3 W
2 SN
1 L7 0 N 4
0 5 20,0 2 6 ' NN 7 28 90,
N ——— R %
oy wIn g2 lie Ju
1 Oorrna ! period Setting Hardening

3.2
Ca(OH)2 Ettringite
CSH 3.3 Dormant
Period Ca(OH)2  Ettringite
1 CSH gel CSH gel
24 Sulphated lons

Ettringite Monosulphate  CX  CX



CSH

gA1NINARYAATN

3.3

lawa1ou

Dormant Period

3.3

{nqooamfirf

41



42

©)
(6)
5
1 (Ordinary Portland Cement)
2 (Modified Portland Cement)
3 (High Early Strength Portland
Cement)
4 (Low Heat Portland Cement)

(Mass Concrete)

(Thermal Cracking)
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1 Pulverlized Fuel Ash (PFA) Ground
Granular Blast Furnace Slag (GGBS)
5 , (Sulphate Resistance Portland
Cement) CA
1
5
(White Portland Cement) CAAF
1 CA ¢3
3.05-3.10
3.15

(Oil  Well Cement)

6,000 170

(Silica Cement)
1 25-30 (D



High Alumina Cement (HAC) Calcium Aluminate Cement

Magnesium Phosphate Cement

45

3.2.2

HAC
1,600
HAC
240
HAC
Conversion
(Permeability)
80 b HAC
(Flash Set)

Set 45

4

Bauxite
HAC
Ciment Fondi

6-8



S ST NC RN

3.1

45

Stock
Stock
Stock

2-10
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()
4 32 2.0 2.0
8 90 5.9 1.9
16 211 137 21.6
30 530 34.5 56.1
50 530 34.5 90.6
100 140 9.1 99.7
5 0.3 100
1,538 100

(F.M) = 11100

4, 8, 16, 30, 50 100
F.M. 3.1

FM. = 1/100 (2+7.9+21.6+50.1+90.6+99.7)

2.18

3.2 FM. FM. 3.2
FM. 23 !

3.2.3

46

9
92.1
18.4
439

9.4

0.3

2.3-
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1 (Solid Content) 50,000 (ppm)
2. (04 3,000 (ppm)
3. (C1) 500 (ppm)
4 2 ob

3.2.4

(Fly Ash Pulverized Fuel Ash)

(Pozzolan)
Ca(OH)2 (Cementitions)
Ash Hopper
(Fly ASh 5Pu|verized Fuel ASh y Dry ASh)
75-85 1 150
(Combustion Zone)
(Slag)
(Furnace
Bottom Ash  Slag Ash) 15-25
2 ASTM C618-94a (1995)
F C

3.2



3.2

5102+ AlD 3+ Fe 3,
035

B~ o o
o

10

Low-Calcium Fly Ash

C
50

High-Calcium Fly Ash

10

70.0
5.0
3.0
6.0

75.0

15-23

50.0
5.0
3.0
6.0

75.0

48
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W(NAduUANYUZNAN tﬁ"\ﬂauﬁnum:?’\ﬁzwiu Eraauanidnu oz biniuou
34
3.2.5
' ASTM C494
.
A (Water Reducing)
B (Retarding)
C (Accelerating)
D
(Water Reducing and Retarding)
E
(Water Reducing and Accelerating)
F (Water Reducing - High Range)

(Water Reducing-High Range and Restarding)



(3) Polymer

Plasticizer

3
Lignosulphonate
Hydroxycarboxylic Acid
Hydroxylated Polymers
2

Hydration

50
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28 + 1«
(W/C) =0.28 +0.01
0.35 2 3
(Excess Water)
(1) (Bleeding)
(2)
(3)
(4)
(5)

3.5

35
(Bleeding)

(Floccurate)

3.6
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3.6

5-10 %



25-50

Hydroxycarboxylic Acid
Lignosulphonate

(Slump Loss)

Hydroxycarboxylic Acid
(Bleeding)

Lignosulphonate
1-3%

(Heat of Hydration)

(Drying Shrinkage) Creep
28

28

53



Setting Time)

2-3

1)

(

2)
(3)
(4)

Lignosulphonate
Hydroxycarboxylic

(Final Setting Time)

10

Cold Joint

54

6-8

(Initial

2-4



(Plastic Shrinkage)

(Plastic Cracking)

2-3
Drying Shrinkage ~ Creep

(1) Calcium Chloride
(2) Calcium Formate
(3) Calcium Nitrate

55

(Chloride-



Free) Calcium  Formate
Calcium Nitrate

28
Calcium Chloride
Calcium Chloride

Alkali Aggregerte Reaction

(4.1)

Drying Shrinkage

Erosion

Creep

Abrasion

(Long Term Strength)

56

(Catalyst)



Superplasticizer

Pre-Stressed

15

Flow Concrete

535/2527

450 580



10

2521

24

25

3.1

Wasume __

wiine i

dnnsn

— _dnmana

dnmrm\L—l

B

|

Wisums_ -

: i IS S PYE PITT)
L =5

3.1

58

. 93b-

50



24

(sealing compound)

24 3.8

»

100

59

110 24

50

50



nigulan:

anfufs

1=funuiss

Wfuiz W 1z

nuoo  udRA LAY

3.8

60



	บทที่ 3 กระบวนการผลิตกระเบื้องหลังคาคอ นกรีต
	3.1 ขั้นตอนในการผลิตกระเบื้องหลังคาคอนกรีต
	3.2 คุณสมบัติของวัตถุดิบ
	3.3 การควบคุมคุณภาพกระเบื้องหลังคาคอนกรีต


