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A9 2.1 derfmuamusmaRneuninluaniusIAT§ LI ASTM C1017

Typa ll
Type | Plasticizing
Plasticdzing and
Retarding
Time of satting, alowable deviaton from
Referance, h ’
Initial: at laast not more than . 1 later
1 earlier nor 3va later
1¥a later
Final: at lsast not mors than v -
1 earfler nor Jv: later
1% later
Increasa in siump, In., min 35 3.5
Compressive strength, min., % of reference
3 days 90 90
7 days 90 90
28 days ; ~80 90
6 months : 20 8¢
1 year 80 . 8O
Flaxural strangth, min., % of refarence
3 days 80 B0
7 days 20 .
28 days po 8¢
Length change after 14 days drying, max.
shrinkage (alternative requiréments): ®
% of referance 135 135
increase over reference, In. 0.010 - - 0010
Relative durabllity {actor, min, 80 80

A The values in the tabis inchude aflowance for normal varation in the tast
results. The object of the 90 % strength requirements IS 10 require a level of

comparable to that of tha referenca concrete.

8 Atarnstive R —Parcent of reference bmit apples whan length
change of reference Is 0.030 % or greatsr: increass over refersnce lmit applied
whan length change of reference is less than 0.030 X,

€ The requirement Is applicabie only when tha admixture Is to ba usad In
sir-enrained concrete which may be exposed to freazing and thawing while wet.

R 22 gussiResdauszneuvdnlutefuaudmd

39

Allte Bailts Aluminate Phase Cailte
Approximate Tricalcium sllicata Dicalclum silicate Tricakdum aluminate Teiracalcium aluminoferrite
chemical 3Ca0.810,(C,5) 2Ca0.810,(C;8) 3Ca0.AL 0, (CA) 4Ca0.Fe, 0, AL O, (C,AF)
composition )
Setting Aapld {hours) Slow {days) Instenianecus Vary rapid (minutes) -
Strangih Rapid (days) Slow (weeks) Very rapid (1 day) Very rapid (1-day)
devalopment
Ultimate sirength High: 108 of MPa Probably high: Low: a few MPa Low: a few MPa

108 of MPa

Heat of hydration Meadium: ~ 500J/g Low: ~250J4/g Very high: ~ 8504/g Medium: ~420J/g

Remarks

Characteriniic
conetituent of
Poitland cemenis

Unstable In water,
vuinerable {o sulphate
aftack

Imparts (o the cement its
characteristic grey colour
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maed 23 evdLszneuwdnmiaadvsalafrusudunsiilisiomeing q A ASTM C150

ASTM Tricalcium Dicalcium Tricaicium Tetracalcium Air
type silicale silicate aluminate aluminoferrite permeability
{C,sS) (C;5) (CyA) (C AF)® specific
(%) (%) (%) (%6} surface area
(m?1kg)
i 42-65 10-30 . 0-17 6-18 300400
f 3560 15-35 -8 618 280-380
i 45-70 10-30 0-15 6-18 450-500
[\ 20-30 50-565 3-6 B-15 280-320
v 40-60 15-40 0-5 10-18 291350

A9 2.4 TELIATUIARRZTeBnasaNd LN Tdmeunta

masj’mimmnzmaﬂu
U - ACI 304 DIN 1045 ASTM C 33
Asunsy | MSA=%4 | MSA=1" |MSA= 1634 | S/A=040
"™ 100 100

314" 100 80-88 100 94-100
12" 7583 . 64-76 -

ams” 62-74 55-70 70-91 52-73

#4 39-56 38-56 43.77 3846

#8 28-47 2847 2565 _ 3243
416 1835 18-35 1452 20-34

# 30 12:26 12:25 8-37 10-24

¥ 50 7-15 7-15 421 4-12
# 100 38 38 15 0.0-4
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AR 2.5 NMIUUNLZINN 0T RATIHANIANAINATITY H8N.733-2530 Wit ASTM C494

.:Jf.-:mn SIAZIDUA
A mmmﬁmmu"’w {Water - Reducing)
B m:ﬁmmmsriaﬁq (Retarding}
C MANAININAuazuFa (Accelerating)
D mmmﬁu'\mﬁ'\uazﬁmmmtﬁﬂﬁq {Water - Reducing and Retarding)
E ﬁ'\?ﬁmrm'lm&'luﬂzu:w:a'm'\tf;ﬂﬁQMater ~ Reducing and Accelerating}
F mmm.l'm'lmi'\ﬁmv {(Water - Reducing and High Range)
G RN TARUAZEANSININORD (Water - Reducing , High Range)

-]
MTIN 2.8 mm.[‘mmﬁum-:ﬁﬂrmumqlﬁﬂaﬁunnin'lﬂﬂnuﬂun:ua::l.t‘i'maumuu'mspu

ASTM C818 fulefauaufunsfarnm

Component Property Class N Class F Class C OPC ,':'l';‘x'::,'.‘,
Si0;+Al;04+Fe20,5, min% 70.0 70.0 50.0 20.80 67.12
80;, max % 4.0 50 5.0 2.31 3.64
Ca0 % <10% = >10% 67.33 22.62
Moisture Content, max % 3.0 3.0 3.0 0.25
Loss of Ignition, max % 100 - 6.0-12.0 6.0 0.58 0.20

i 2.7 Smrmsldifhasemaunuundaonduusiees ACI 211.4R &Y

Recommended replacement
Fly ash (percent by weight)
ClassF 15025
Clann C 20035




ng1ad 2.8 msuBruidisussdlzneumariivaahdemed heey uas3ddyx

Chemical Cement Fly Ash Sllica Fume

Composition (%) (%) (%)
SIO, Silica 21.3 40.0 92-88 -

ALO, 45 24,6 0.5
Fe,0, 4.0 7.3 24
MgO 2.4 18 0.3
CaO 63.1 9.1 08
Na,O 0.1 0.2 0.1
K0 2 0.8 1.0
SO, 2.2 0.4 0.2

, y : .
asnafl 2.8 Thnarssnamuueitnesudmfunouniniidigianifees AC 211.4R"

31)

Optimum coarsc aggregate contents for nominal
maximum sizes of aggregates to be used with sand with
fineness modulus of 2.5 to 3.2

MNominal matimum size, in. ] A t 1
Fractional volume® of oven- .
dry rodded coarse aggregate 065 | 068 0.72 0.75

* Volumwes are based on sggregates in oven-dry rodded condition as
descnibed in ASTM C 29 for unit weight of aggrogates,

@947 2.10 (n) ﬁ’ndwﬁndﬂé’ﬂqﬂ::ﬂ'\uﬁ'mﬁnuun‘s'n'lﬂuﬂummnﬁ'\ﬁuhs

fan

Field sircngth

wie +p

Mazimum-size coarse aggregate, in.

P % % ¥ 1
Z28-day | 0.42 041 0.40 0.39
7000 | S6day | 0.46 0.45 0.44 0.43
28-day | 035 034 033 033
BOOD | S6-day | 038 037 0.36 035
h-day | 030 0.29 039 028
o000 | S6-day | 033 032 031 0.30
-day | 026 0.26 0.25 025
10000 | So-day | 029 028 0.27 0.26

42



oneei 2.10 (1) AadsunsetanUszanmiuneunianaugiseminfimg ©"

wic +p

Maximum-size coarse aggregate, in.

Ficld sirength
v o P8
28-day 0.50 0.48 0.45 0.43
7000 36-duy 0.55 0.5 .48 0.46

28-day | 044 042 0.40 038

" Vi ¥, ~ 1

BUO0 36-duy 048 0.45 0.42 0.40
28 duy 0.34 0.36 0.35 034
NN 56 day 0.42 039 037 0.36
28-day 033 0.32 (% ]] 0.30

10000 | S6dsy | 032 033 033 032
8dsy | 030 0.9 0.27 037
11000 | S6day | 033 031 029 029
28-day | 027 0.26 0.3 028
12000 | S6day | 030 028 027 026

meeit 2.11 P ludunanpsurinindgeiidasaatinfine WuudousanBinugosinms

wnmuasiduafeuny 35°"
Mizing water, lbjyd®
Mazimum-size coarse aggregate, in,
Slump, in. % v Y. 1
1w 310 295 283 280
2wl 30 310 295 290
w4 330 320 305 300
Eurapped 3 2.5 2 1.5
air content” { (2.5)" (2:0) (1.5) (1.0)
* Values given must be sdjusted for wods wilh voids other (ban 33 per-
cent wsing g, 4-),

1T Mixtures made using HRWR.,
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[6.7)

TUIRATWNTINIATIIY Fmainang Fmdnfimuy Avadi
3/4 1 (20 31.) 98.16 100.00 99.1
3/8 %19 (10 3.) 60.49 75.51 68
wef 4 (4.75 1u.) 45,44 50.56 48
wef 8 (2.36 nu.) 33.23 40.77 a7
wef 16 (1.18 ) 19.10 32.90 26
wef 30 (600 Tuazaw) 9,34 22.66 16
wef 50 (300 lumsou) 491 11,09 8
wed 100 (150 lumsow) 1.34 4.66 3




STRUCTURAL
CONSIDERATIONS

LOAD
CONSIDERATIONS

MATERIAL &
MiIX DESIGN

- | e

HIGH PERFORMANCE
CONCRETE
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ENVIRONMENTAL
CONSIDERATIONS

CONSTRUCTION
PROCESS

gﬂﬁ' 2.1 msRsrnngusuiAn uTesreuniasusaur R FHWA

70 10,000
80 I~
8000
'E BO T~
= .~
= 8000 =
40 =
H
‘®! 30 — 4000 =
C,S 2
20
CyA + CSH 12
'y
10 2 2 .
——F
c‘ AF + CSH,
o] i A 1 A Q
20 40 60 a0 100

Time {days)

d - L) L [
f 2.2 mrisunindefinresesdisznauvdnlud il efausud



Compressive strength, MPa

) 1 i i 1 1 i
7 14 28 90 180 1 2 5

D:ys Years

Age (log scale)

Uil 2.3 mnfimuninddaneeafausud@sudiszrmeing 1 2

| i 1 I
500
o
=
> 400
S
5
5. 300
= 4
S 200
W -
Q
o
100 [~ -]
o | | ] |
3 7 28 3 1 6%
days months years

Age ( log scale )

Qi 24 mrimanmmdeunnrtunlamrfureuilafmusudiszimeing 4
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Compressive strength, MPa
&
|
!

1 { ! | |l
150 200 # 250 300

Spacific surface area, m?/kg

[ J ‘ JA L4 13 )
U 25 mdiiufrowieuifodvasiumntrsuifenhulefausudluneunia 7

A ;‘1° o.r.
=18} 2T
R ;;(g)g:;%
PO
X (3 .};-k;-f

noadn tunascdnion mlfnenyingummnndin
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-’L"T‘j\ fi
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STEP1 ...
Select slump and "i- Type af work
required concrete @~ AT - Method of consolidation
strength /T
r STEP 2 f:-aé;}red compressive strength
] i= Minimum width of formwork
Select maximum size of | ___...--- 1= Clear spacing of reinforcement
aggregate E_- Thicknasa of siab
v STEP 3
Selact optimum coarse
aggregate content
(Table 2.8}
Using HRWR Yes .
........ No Set Initial slump between
- Slump value ({not greater than 4 in) ' v STEP 4 _ 1-2in.
- Maximum size of coarse aggregate i™.. [ Esfimate mixing water and air .
o content
(Table241) |
- Comprassive strenpgth
STEPE .- - Age of concrete
Selactwictp | .- _-_}._l_s_lgg of HRWR
(Table 2.10)
wictp < max No
permissible value K
w/c+p = Max
| permisalble valus
Y:’ STEP 8
STEP S Calculata content of
Replaca cament with Flyash cementitious material
within suitabie range
(Table 2.7) & STEP T
i Calculats Sand content
¥
Tnai dosage of HRWR
Yos Using Fly ash as

admixture

No
v STEP 9
Trial Mix and adjusting for optimum
mixproportion

. .
JUR 2.10 TumpumrsenuuudauktieIneurTRinfgiaIFes ACI 2114 R
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Special graded
Coarse Aggregate Fine Aggregate paggregate
Combined by Least
square method
Combined by
Comblned gradation No—m|  Leastsquare/ e
satisfles HPC criterla Simplex

ombined gradation
atlsfles HPC criterl

No

¥

Blend Proportion

Change or reject
current aggregate

U7 2,12 funsummsaamumuukaziaatnasiBuadouliizunty

52



	บทที่ 2 คอนกรีตสมรรถนะสูง��������������������������������
	2.1 ทั่วไป�����������������
	2.2 ประเภทของคอนกรีตสมรรถนะสูง�������������������������������������
	2.3 การออกแบบส่วนผสมของคอนกรีตสมรรถนะสูง�����������������������������������������������


