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Standard Test Methods for Sampling and Testing Fly Ash or Natural Pozzolans for Use in Portland-
Cement Concrete '

Warranty Disclaimer — “¥ H & 32 EFH 3] == ASTM international(ASTM International®] 4
A A 100 Barr Harbor Dr, West Conshohocken, PA 19428, USA)E BE Q& we HAEI| A
A= AFUTE ASTM A 2 o] Aol gk 59 H I o] Fofx %] ¢fe AAZ T4
ol Atz taA= WgHo] opd JFHo] A4S dH=HYg

Warranty Disclaimer — “This translation has been completed by KSA or its designated translation
agent under the license of ASTM International, 100 Barr Harbor Dr, West Conshohocken, PA,
19428, USA. ASTM does not approve and does not confirm this translation to be accurate, and in
all cases, the English published version must be considered as the official version for legal
purposes.”
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Standard Test Methods for Sampling and Testing Fly Ash or
Natural Pozzolans for Use in Portland-Cement Concrete
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1.1 o]t Ag WS YEWE AWE ZIAZEA A5 93 % o] o & 7b& A
(raw) =& X371 & (calcined) ¥Z@9 Alg AFH L AIL 93 AAE &)

1.2 Aate U A2 A E

Siass

A= A 7
g/ef 24
Aok Bl A 10
T 11,12
< 7 (Loss on ignition) 13,14
o|Aks} gty Akl &Fugr, Abst A, Abst 24, Absh mldls, AHaEsES), A
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QFEo} 18
23 A3

U 19
1= (fineness) 20
R2E2 Yo Ax +5% 7t 21-23
47 24
nzelz o 7% 25,26
EEWUE A WE] ik FEAE A5 27~30
T 8TF 31
azbe]-A 7t whg Alojo] oA EHetolelq] EE A xETo & 32
WA A el oA o] Eetol o4l e A XETY 5y 34

Lolgst A3 WS ZAZE 9 ZIZE =A tldlAlE ASTM C09 Hdg]e] Ao, B
A AHWE 2 =4 A= C09.24 F3} Q3o F el Mol k.
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1.3SI @ %= inch-pound T2 ZFAHE g LT
FAE = @S A sdstA s g Avk wEbA T dele SAH 02 ARRFH oo gt
T a9 s £ xS A Xete A9E 2dd
T 1— A Z71& 4 D1426¢] 4% ¥ o2 st Z5 ¢he oA s34 Ha
ui ol

N
1%]
F
Mo
X

2.1 ASTM #3*

C 33 Specification for Concrete Aggregates

C 109/C 109M Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or [50-
mm] Cube Specimens)

C 114 Test Methods for Chemical Analysis of Hydraulic Cement

C 125 Terminology Relating to Concrete and Concrete Aggregates

C 150 Specification for Portland Cement

C 151 Test Method for Autoclave Expansion of Hydraulic Cement

C 157/C 157M Test Method for Length Change of Hardened Hydraulic-Cement Mortar and Concrete C
C185 Test Method for Air Content of Hydraulic Cement Mortar

C 188 Test Method for Density of Hydraulic Cement

C 204 Test Methods for Fineness of Hydraulic Cement by Air-Permeability Apparatus

C 219 Terminology Relating to Hydraulic Cement

C 226 Specification for Air-Entraining Additions for Use in the Manufacture of Air-Entraining Hydraulic
Cement

C 227 Test Method for Potential Alkali Reactivity of Cement-Aggregate Combinations (Mortar-Bar
Method)

C 430 Test Method for Fineness of Hydraulic Cement by the 45-um (No. 325) Sieve

C 441 Test Method for Effectiveness of Pozzolans or Ground Blast-Furnace Slag in Preventing
Excessive Expansion of Concrete Due to the Alkali-Silica Reaction

C 604 Test Method for True Specific Gravity of Refractory Materials by Gas-Comparison Pycnometer
C 618 Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete

C 670 Practice for Preparing Precision and Bias Statements for Test Methods for Construction Materials
C 778 Specification for Standard Sand

C 1012 Test Method for Length Change of Hydraulic-Cement Mortars Exposed to a Sulfate Solution

C 1437 Test Method for Flow of Hydraulic Cement Mortar

C 1697 Specification for Blended Supplementary Cementitious Materials

D 1426 Test Methods for Ammonia Nitrogen In Water

D 4326 Test Method for Major and Minor Elements in Coal and Coke Ash By X-Ray Fluorescence

E 11 Specification for Woven Wire Test Sieve Cloth and Test Sieves

2.2ACI #43
ACI 201.2R Guide to Durable Concrete

N

Fx¥ ASTM iEFo disiA= ASTM $AC]E www.astm.org & WEat7tt ASTM 317 AjH]
AE service@astm.org = Heth ASTM %5 A7 AR thajAdE ASTM Aol EY 9
FEF 429 (Document Summary) ¥ o] #| & =z 3c}

[>

ol
==

3 "= P.O. Box 9094, Farmington, Hills, Ml 48333-9094 (http://www.aci-int.org)ell AA3F v]l= =3
2] E g} 3] (American Concrete Institute: ACI) ol Al 914 715
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3.1.1 o] AJg WHo| ALgE gojo] Aol gof C125 % g9 C2195 H*3

ae

3.2 & #7o] F31EH &9 ¥
3.2.1 53 A= (composite sample) - U g FFo] 1 (grab) v AW AEE E3ete W

322 117 &4 (established source) - EANA ARRE FEE AR, HAh dAF 671E o A
A2 ZA0l thelf Bagk A3 Wl ALk T4 8l 71F0] Thesdt A4 E AFE E ¢ U
3.2.3 13 AlH(grab sample)- Xt T & (bulk) FHOoZHEH U Hyow Ady = A
ojojoll Al Tdgt Ao ola] FEH AR, olHd AlET EHobo] ofd e Hd XETY Td
B2E g 24 e EAS WG9T TR old = k. o]dd Als 32 AT ARl
EAS Fosh= o AHgd 4 ok

3.2.3.1 =9|(Discussion) —13 Alg o] o4 e HAd XZTS AFHST TG RE 2
A EE B4 548 s AY wrgekA] @S vk old §39 Aae &% =429 5

4 stepel AHgE 5 Atk

w
N
ol
4
rE
>
b

(regular sample - @ ZE] A 7oA vz oFGH A7t == YJANA F549
T3 BEFo] a9 AlRE e wEoz AR

4 oo U AR

41 olelgh AF WS 4 C 618 X 14 C 16979 2713 7] nlu deolHE TEsE
ol ARE-Erh o]l AlF WHE "eﬁ’: R E%Q—H ARl 2ABH, 2] 2AL wALEE
il sk Ale] oyt

4.1.1 7% 28 A 4(Strength Activity Index) - J%= 28 A5 3t A3 Zto] o4 &
A TS0l FAYECdAN F44d AHES A AHEE v F&H= FEo &

A HeA 55 SAsEd AFSETh Age] BEErE) A AlgE

Al e A £EHo] ZAYEANA Ao oWl 2o yjojst=Alo] e A G
AS BAFA B& % U

4.1.2 3}3F A (Chemical Tests) - 3}3} i %xg 2
874 AHESH 3 AHEE o] Zgtol

Nl E=
59 XA " AIA LS HTdAHor HAYIIEE %.‘51:]._

5 M=
5.1 5+ ¥ TAHGraded Standard Sand) - A3 &= YEWE= A|HES &7 A8E oo =&
Aol el FEe APk AFEE S Rdle o4 C 7789 Tu EARel i e Hg
st A A gfololof gtk

T 2- S=AHGraded Sand)el 22l- 8 EFAls 22l S5 Fof & HEo| Z2El=2 2
Tofl AofMel HEHS ofY|stER, 225 WX|sts WAISZE F Zaojob Soh Eata = ZLf
£ H|2 W, HZEl LXLS0| AR X9 ofeiZe =2 =28 Uz Hol2=2, 2o 22f 5 =
= 7Y (craters)0|l @ME= HE 27| fsil Folsiof stoh Eata= ol2{eh Fo| Atgts AH
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FXI7F ALE =M=

T 7744 A3l A 95 %R AkE Ca(OH):

5.2 744 4 3](Hydrated Lime)- Ao A] AL&-5|
Har SEE7F AE W C 2049 wep SAE )

AleF a5 Fakstdgolojok stH(F 2), H
2500 m2?/kgo] ook st}

> 3- —’F*FRP%“‘O o|ttateErollo] =E2RH HSE0{of sot AR =0 ZHEE &7 ¢toll
of Aol AtZE[0{M= ¢ ECf

o

53 XE5W= AW E(Portland Cement)- LEW= A|HEE o] &

T XEUE AWMEE 914 C1509 a71# FgeEjor s, HA 45 A=t
(5000 psi) o]ojoF sFar, @A &ZE](Na20 + 0.658 K20)7} 0.50 % ©]%4} 0.80 % °]s}o]ojof 3iu}
531 Alx 3y&H 9xo=ZRE o Wikl Hud A5 2 dIHeE EE
B, BE A AFoA FAA R AR ¢ e TEWHE AWE 55*“:— A= &= a4
%é’\]?’]ﬂ Ee AHA(EZRAE) AHMES] o]§o] 3EHT.

rir

Qe

6.1 1 AlE 2 duk AlsE HA dFo] 2 kg4 1b) o]ojof st}
6.2 dAZ Aol A oln] FAE AR HAHA(E 1 Fx) 13 A8 = g Aa5E=
s 7)ol AAE ZEto] o4 T HA EESS U xeeE B ARE JAs] e =2

6.3 5§ Alme HA do] 4 kg(8 Ib) o]ofef gt
6.4 A% AHFH= iAo Al thEAell oshru = 219] A A soll o] FojAof gt

%L He AR AR DAY wE

Al A2 734 2] A = QR FH° 1A E=A8
FE I W EE W EE
AL A o 90 Mg® 360 Mg*
B (100%) (400%)
=5 A ©} =N
W% 9 347 C 618, ¥ o e E W S
3 o0 9 o1g Ala 1 3] 1 800 Mg 2 900 Mg
- o (2 000E) (3 200%)
IS

R Tl AAE Ha AE WETE whEA] AR Eeto] o] Ei A xEdel diek FH e
moagel Bag NEE ohidks A% FAde} Bk

P golel WairE gol I Hx

€ ol FlolE WA WA= A

7 M2 MF HXt

71 Fepolof] wi A EHAS Ug P F IS Bolel NER 238 £ 9
711 ME ARAAS W HpoRyE B AE A% 9 W Seomye- Ant 44
Aol Aol #om FEAAL wi A4ze] AA AP wt ELoziy AR A AR o
A ARG oAtk APl WE AP wE Efow wEHE AN Anz AHD B,

AE AR Aol Az 200 mm (8 in)e AT EHo] AATfok ek Amit AL A4 L £
% B} Felojop Gt



712 BE A9 EHZFE- Au ARE Eohel @1 AR shte] ZECA dow Agd 3
Ao EUERE AR AABOR FHetel FAT A7) S/} o Fojdel @k Aw % A%

9 2E W57 FRlyofof gy

713 U Byo g Luky= 7w Jo] ME ¢12 AUrtE A8 F 2kg (4 1b)

oo st AgE AMFTT ol I Als Wyoldtar & vb, g ZdelA] HdA Al
ANBE AFAY Ik A5 Wolgtn 8 v, dAe Ao R AqAFHE F e FUd

FS st grd ¢ k. AlRE 47 8 A AR AF7IF AHEE S A

Sh n%
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>
f
rlr
oot
f
oo
o
>
i
i
=
fru
I
I
©
o,
ol
Ir &

]
T 4- E2jo| ofj4| == M ZTERS XMA T ujedstes €Y g ES|LE 7| R/ (airstream)
L= Zdolo] HEZRE MX|, vjEsi= L k=1 A s B2 2oz
Ak AR AF J|H2 MBI 285 MEE UESCl= A2 B ZSIEE otz ofof o},

81 &% 9ol aTHE A¥e 98, BE I3 Et dw ARE AR od dE® /%
L e EPet aFon AS B3 ARE Fudd. AzRonne aTds A e
FR3 Atk B3 ARE Al SR, FUF 2R ARV B3 Ans 948 B
A1k,

82 ARt &4 ¥ 2E L oEsE Azte] s EAH, AR /1Y §7]0] sl
e o ey D A e s

s,

9 Al Bl

9.1 dwk- st A9 Fufts ALE Vhed 4], AWE dZbele] vk A R F,
Z7] &9o st AHFS FAG o df. T 1o HAE U= gk = 23 Az g ot
2 BE AgS Arst

g 24

101 5E G, Ak D ge Ag Y C 1149] 8710 PFshof et

rlo

102 B £5- M5 AA7} QE & B g A7 2HF £ 5Y9% £59 BS e
Ao ol x o]l dhr},

T8 SE=F
11 H=X}

B2 93 Ay 2 11045 °C [230+10 °F]¢ 2Eox UdA3 =
4

12.1 FE&S 53 #2e] 0.1 %9 dE == ALkech
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W C 1149 o

3
=1

C 1149 3

(1)
W

9

I
=]

e A%
(2)
JEF L A8 2F

(A/B) X 100
(A/B) X 100

o

=
L=

]

o, %
&, %
A

2
QT AFol B WA AkE ojob
T

O~
T

110 ~ 750 °Coll 4] 9]

ojxts}t Tt4, s &FvlE, Ast A, A3 2w, A3 vtadle, ALtEE, Abs

ZF el A

15.1 2834 zo]Eo] 1 % BT} e EAd &) A

13 A&}
14. A

o] 7] of| A
15. Ax}

=
A

fro)

%

el o

g
Hot

pul

e} (4]

4 C 1149

=
o

3

R
R

47

X

H e

Al (lithium borate fluxes)ol A &3

W C 114 2 D 43269

5]

h=

]

A

4
16. A=}

==
-

L,

i+

KH

10.0 mL ¢

38%2 °Coll A H

1

R

g0l 4m

ko3

L.

s w7kA

5

o] ¥4

=
=

10l

Ho
__o_l
ol
ol
o

R Mo Mo o
oy © N W
ol > < o
4

.o
ow i
(N
o

of A

A

el o AT, T

3z

Ioh Aol A AT Ao FEA 1

7H
i

=]
T

=
1 500 mL
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CEERE
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Ui ddeid W ookl AAY 2 ¢ ls A5, REEETE AFEE ook

16.3 8|43 HCI (1 + 3)F} A Wbg AA|efo = 3 7 W&o ey 8§98 o83t
A HES F3AZY. ASEA 5 mLe 343 HCl (1 + 3)S ¢ F713t}. f48 Heog
A 713 FAIZE e A SRR Eg23E Atk 18He 2 89 3 93 Ze
(CaCly) A &9 8 mLE 23ty Hal d &N whsojxof stal, £HjE &Ho] AHIE

stare, Al W C 114 ol e B4 3x 4% 4

90 o ALgslolo} grh A Alsle
A olgstel G o] sk HEF B A

T 7- 8 mL 9 3} Z4 (CaCly) Xﬁ%} goloz wEojzl ¥ 8 X
ek old @ e Aol §aE THe) FL ofF BN gt A o AL
oH Eﬂi

17. A4 2 H3A
171 2342 4 A8 229 FEuZ Azksitl g3 Zo] Axkd Ag YEHENa0)S 5

JF RS2 Wy,
571 Nas0, % = Na20, % + 0.658 X Ks0, % (3)

Fw1]o}

18. MR}

18.1 Zt}o] o4 A ® 1.00 g9 =HS =A38to] 125 mLe A7 Zg~F0] YEr} 100 mLo
dE Yot gl ES HUistth ka3 gl Wil uF v E H9-a Ajge S 94
3 =38t Y& WEES A=Y

183 o} 7HE e ghwijole] HEE A% Wy D 14269 W A- A uizdd A9 Ee
W B- A o] Aol e Al wel 4w}

18.4 =g}o] o+l dE Yol FEE o Zo] ALt
ol o} mg/kg = Nw X Vw/Wfa (4)

o] 7] ol A

Nw = A& W8 D 1426 o] o8] =49 & 2&89] om

Vw = &Egto] o5 AlselA OLU‘/]O}% FEoked AFEE =9 F3, mL

Wia = Al@e| A AFEH Ze2fo] o4 Al

H
[(e]
N
>,
i)
o
i
e}
H
0]
oo
o
o
o
o1
«Q
N
X
2
o
ol
oy
o,
a1
o
«
o,
i
k)
o
=2
b
g
o
=Y
r
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fupy
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19.3 AP WY C6042 - Al Aol H4dT A5 Fe AT
TR AH avE AT AlEe A" Y ce04d] = 60l wet &
HskA] =t

19.4 A& grel HF B di A AHEE AlE e WA

B2 % (fineness), 45-um (NO. 325) A2 &4 A7 EA X9 %
20. X}

20.1 45-um (325 W) A= 5

4 AMES B 9 dolgle AR FS Bee AgsaE A
3 W C 430 of wel A3

20.1.1 AME T3 (SRM 114)S o] €3te] 45-um (325 ¥) AS wAsIT v} o] A 1A
A4E ALy,

2]
std = SRMol tj3] <15%
obs = SRMel| djsl] #ze 2o 3,

2012 Efo] o4 EE A ¥EDe PUEES e 2ol 0.1% o ALER AL

)
o
o

RC = RS+ CF (6)
o] 7] A
RC = 24% A A&, %
RS = A1g Algd dial] #zE dof=
CF= A B4 A+ %
A A gl tell FA" &FEo]l 03 Ze A$ RS = Olls, BAE A @=L Aatsl)
Ash A1 Aol A BA A5E FrhiAE o 9 283 A, BAgE EUEE 002 B
asjofF gk,
T 8- ZFo] o4 B g
Azte] X3 g EAHI 9@

%

l

AlE I C 430 o] AEE QT s Ao A, A
Lqﬁé Zajo] ool AgatA i

d

12

b

o =

jati

o

= i

202 FHE A BAS AR oA oA 2 BRAE SHE At

20.2.1 245 A wA (NIST %7 #x 24 SRM 114p 7} £ Ao A= AT}):
45-um Aol Fo}l U= AFH A E =8.24 % (FEF AFA A &85)
45-pum Al Fo} I =AHE A& =712 % (A =A)

23 A (CF) = 5 3 (std) - #237k (obs)
20.2.2 HAFE Aol thdt BAE BT 71 Aak (E2to] o4 AVF B Ao ALEFHRAT}):

Aol ol = Zgo] of4] A % :Rs=15.2% (N5 A& %= FA)
Zdto] o4 Aol thdt A A FoJE :Rc=Rs+ CF=15.2+ 1.12=16.3 %
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22.1 (FA WellAe] 713+

22. AX}
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U C 157/C 157M
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8
Si
o171 A

23. Al
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N
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=
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Sc = v&3 2ol A

W C 151 o o}

QFA A (Soundness)

2ol

A

-
It

ol

2ol o} 4]
oF A

3L
=

S=[#%9 CRD - CRD]X100 (8)

284 9]
250 mm (10 in.)

ol

<34 100

A
it

o] 7] ol A :
24. "X}

CRD
232 A3= 0.01 o 7} 7MgA =

G
24.1
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s
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25. X}
251 717 C 1509 38 [ e 43 1o 5 §ets TEN= AJHES o] g3to], thge] H &=
A W C 1859 el AlY EFES FH| sk

Alg E3tE
FEA= AHE, g 300
Z o] o4 e HA =T 75

20-30 T =,

g 1125
&, mL, 80~959] &S Wrlel FiEg A Y
Z3tyE MZE(Vinsol) @17 &M mL™ 18+3%°] &7 S A ”

BA717)0 T2 A

TR NE A 899 G E@e 29 ARZ FrHolof

252 mEEtEY F7] Eolehs ¥ FEo| AGE FE WE A §A4e 3
}:1] gﬂ;q Q.oﬂo]ﬂb}. L=

%o g gaa unﬂ % WE A7 s gaAd 4+ 9
A

HA ZFEA] 15~18 %, FHA
B =

TET ¥ F Aoz 2709 Ag &g _
71 &S A= H Zad WE fxle] g SAs] ARNES] T HEER AT

261 AW B B7] FEe Be3 Lol A,
=10

7] ¥, 9 % 0[1-(Wa/Wc)] 9
Wa = W/400 (10)
We =300 +1125+ 75+ (300 X P X 0.01) (1D
(300) + (1125) +(75) + (300 < P > 0.01)
3.15 2.65 D 1
o} 7]l A

Wa =A1a W3 C 185 o] we} =4 w2z 2y o9 & 24 %, o/mL

W =149 400 mL ¢ R=et=¢] % (X3 W C 18

We =53 99 2 o]i/\]— = o

st ks 01‘9“5} 1, g/mL

P =AlES] FFol ZAst] EgE
=l

238 Wl Feto] o4 i

EEAE AAEY A = g A5

=3EERH AE 8 C 109/C 109M °f weh 125 g3t 4
= 74 C 150 9 &3 3 A& 5 A=
ARk F-grafor b Ald E=elA, i Ed=el AHSE AHME o A7
3 3 At G el 7‘4%”4%4] WA REET
= v ETAF 1375 g = 242 mL
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D XEUE AWE 400 g A A
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oM + 59 FEFl el 27
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H

Z

27.1.2 A3

= mL

-

i

2721 74 C 618 o] “74 = 28
2}

oy

To =
ol
1

_lmﬂ
o) "

T
T dr
o

¥

T

I

]

=

A A

=

=

A

o]
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