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[Quimica do Cimento Portland J

> (100) C,S + (24) H,O —> (74) C-S-H + (49) Ca(0H),

» (100) C,5 +(21) £,O0—>(100) C-5-t -+ (21) Ca(OH)

> (100) CA +(80) H, O —> etringita + aluminato

agua capilar

agua de
cristalizacao
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o X
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nicdratacio a 100%

cristalizacao + gel

—>0.25+0.19=0.44
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POWER

5 MIODEL
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1:2:35;0.55
FRESH
1.5 | air=0.04

19.8

11.6
271

40.0

100% vol.=2.77

C =360 kg/m3 - 600 lb/yd3
HYDRATED

air = 0.04
empty pores U. 91

23.8

s=075 | 271

40.0

vol.=2.77 100%
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100% vol.=2.77

C =300 ky/3 - 500 1b/yd3
50%

air = 0.04
emgg pores Q.Q-
w_ =0.35 15.2

11.9

5.8
271

40.0

vol.=2.77 100%
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1:3:4;0.35 =280 kg/m3 - 470 lb/yd3
FRESH HYDRATED
1.4 | air=0.05 air = 0.05
emptypores B0 7.4 [ 13.1
15.6
18.7
9.1
32.0 s=113 1 32.0
41.9 41.9
100% vol.=3.53 vol.=3.53 100%
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1:1:25035  C=300 kg3 - 830 lb/yds

FRESH HYDRATED
1.0 air=0.02 air=0.02 |
empty pores 0.0611 5 / 21 4

27.4

32.8
15.9
18.9 s=038 |18.9
36.8 36.8
100% vol.=2.01 vol.=2.01 100%
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POWERS' MODEL w/c = cte =0.55 slump variable

rlow about sirenygin? Permeability? Carvonaiion? lons
parmzadility? Craap? NModulus?Drying shrinkaya? Duravilii
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2500 kgln3 360 kgln3 230 kglmn3
830 lolyd3 500 lofyd3 470 lolyds

1:1:2:055 1:2:3;055 1:3:43055
air = 0.02 air = 0.04 |
empty pores 0.061 | empty pores 0.0 9.1
32.8 23.8
$=0.38 -l
55.7 67.1

vol.=2.01100% Vol.=2.77 100% vol.=3.53 100%
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340 kgl 380 rxylins 279 xylin
900 [ofydls 500 lofyds 430 lolyds
1:1:2:037 1:2:35055 1:3:4;0.73

air = 0.02 38 air = 0.04 air=0.05
empty pores 0.0~~~ lem .06 9 1 lempty pores 0. 1.8

35.0 23.8 17.9

s =0.38 s =0.75 s=1.13
61.2 67.1 70.3

vol.=1.83 100% vol.=2.77 100% vol.=3.71 100%
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HISTORY

* 1824 -> Joseph Aspdin
* 1896 -> Féret
f =K[c/(ctw+air)]* (volume)
* 1918 -> Duff Abrams
f =K, /K (volume)
*fineness modulus
*slump test
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w/ c = cte

aggregates

S

aggregates

w / ¢ = variable

NG

aggregates

Ec\

aggregates
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w/c =cte w/ ¢ = variable
slump w/c slump
w/c
aggregates aggregates
cost cost
aggregates aggregates
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w/c =cte w/ ¢ = variable
cement cement
aggregates aggregates
heat heat
of of
hydr hydra
tatio tation
aggregates aggregates
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w/c =cte

w / ¢ = variable

capillary capillary
absorption absorption
depth
amount
aggregates aggregates
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w/c =cte w / ¢ = variable
| f /
C C
cement cement
C Ec
cement cement
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water
under

carbo

w/ c =cte

pressure| . .

cement

nation

cement

w / ¢ = variable

permeability

water
under
pressure
cement
carbonation
cement
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