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Method of Test for Restrained Expansion of Expansive Concrete using a Cylindrical Mold
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Table 1 ARRAZ

Material Symbol Type
Cement OPC  |Ordinary portland cement, Density : 3.16g/cm3
Expanssive EX Gypsum type, Density - 3.16g/cm3,
Admixture Standard amount : 20kg/m’
Fine S Pit sand, Density : 2.62g/cm’,
Aggregate Absorption : 1.90%
Coarse G Crushed sand stone, Density @ 2.71g/cnr’,
Aggregate Absorption : 0.47%
W/B=55%(AE water reducing agent),
Chemical W/B=45%(AE water reducing agent : High
. AD
Admixture performance type),
W/B=35% (Superplasticizer)

Air Unit Weight (kg/m’) Chemical Admixture Fresh Properties Compressive strength (28Days)
W/B Slump Content s/a gl Ai T Sealed curing 20T
, ump r em :
(%) (cm) @ || W |OPC|EX| S |G AD w | @ | © (/)
327 0 250ml/B=100kg 21.0 49 20 37.4
317 | 10 250ml/B=100kg 215 4.6 21 38.1
55 21.0£15 50 | 180 880 | 909
307 | 20 250ml/B=100kg 22.0 4.6 21 35.9
297 | 30 250ml/B=90kg 22.5 4.6 21 34.0
389 | O BXx1.0% 22.0 49 21 48.0
379 | 10 BX0.95% 215 4.1 21 44.5
369 | 20 BX0.90% 22.0 4.3 21 46.8
45 21.0£1.5 | 45%£1.5(489]| 175 842 | 909
359 | 30 BX0.85% 21.5 5.2 21 43.6
349 | 40 BX0.85% 22.0 4.8 21 43.5
339 | 50 Bx0.85% 22.0 5.1 21 43.9
486 | 0O BX0.725% 215 4.2 21 61.1
476 | 10 BX0.725% 20.5 4.5 21 55.8
35 21.0£2.0 46.9| 170 775 | 909
466 | 20 BX0.75% 22.5 4.6 21 56.2
456 | 30 BX0.725% 22.5 5.0 21 56.2
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—Tor — = oo o BRET R, A 3oe] AH W] 1
Cement OPC |Ordinary portland cement, Density : 3.16g/cm® A E)o] A W= A 7L &l = QI 9
Expa‘nssive CSA Ettr1ng1te—gypsun'1 }ype, Dsensny . 3.08g/cm, Ag%L:J]_ 5°C g] jg ;‘g— ‘iﬂ _Or] 7]_ El-o}.ﬁ % Cd% 7]%9] od:r"L
Admixture Standard amount : 20kg/m e e . o1
r [e) A=X E E o] AA S
S1 |Pit sand, Density : 2.62g/cm’, Absorption : 1.90% A 14—15]‘145_7_ ”‘/\O] Oﬂ#ﬂﬂ—o]#A 87 Oo] "‘71] HM%—
Fine S2 |Pit sand, Density : 2.59g/cr’, Absorption : 2.35% Ag Alow B7he 4= Qv ghH, L-CSA-30 8%
Aggregate 3 iiglﬂestoyle ﬁng gaféregate, Density © 2.65¢/cm’”, SE7F 7P wEa, Al 0.5Y48] Sl 3% 9aE
sorption : 0.83%
- ol 71 9) — — vlE] Hoj=A "o e AR
al Crushed sand stone, Density : 2.65g/crt’, B LL' /\/\01, L=CSA 200“ ]OH ﬂq‘l%% "‘r] ﬂ”\
Coarse Absorption : 0.63% t}. o]+ 20C sHslolA] Hu=d H7F dAlsh= 7]
Aggregate i i 3
G2 k;estope coarse /aggregate, Density : 2.70g/cm’, 9| AF9l= tE Aglo|n, AEAFAH glojAl <]
sorption : 0.96%
o S Fa4ae] Aoluk S B Aold] olak
Admi AD |AE water reducing agent (High performance type) _
xure grolgkal ket
Table 4 Z232(E Higt & 2t §49 41}
W/B | Stump Air Ja Unit Weight (kg/m°) /&iﬁﬁa Fresh Properties Compressive strength(28Days)
Svmboll g | (emy | €O (g sl Air | Tem | 20C | 5T | 10T | 20T | 30T
(,;7) > ump r em o}
’ W OPCICSAT SL | 82| 83 1 G G2 AD (cm) | (%) | (©) | Water | Sealed | Sealed | Sealed | Sealed
S-N 340 | — 21.0 | 3.7 9 455 | 34.1 | 389 | 439 -
4751170 843 | — - 1942 — |BX0.90%
S=CSA| 210+ | 45+ 320 20 195 | 44| 11 [ 420 | 351 | 376 | 410 | -
L-N 1 L5 330| - 200 | 45| 31 | 446 | — - | 413 | 397
455|165 — 2581602 — |972|BX0.75%
L—CSA 310 20 195 | 34| 30 | 43.2 - - 40.3 | 39.2
18 s=7xsxoexneZesx| A18H 45 (2014. 12)
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4.3.2 A3 v} 2l 7=k
Cement OPC |Ordinary portland cement, Density : 3.16g/cm’ 3 =H QL}‘ = =
: = 1 |,._E 3 Zoj|l = =
Expanssive CSA Ettringite—gypsum type, Density : 3.08g/cm’, "1;@ Qj = Fig. 901] L}’E}'ﬂq :’.% ?Oﬂx_ @ —.@Eﬂ
. S . 3 - S =
Admixture Standard amount : 20kg/m _orL @ :Tr_ﬂ]:qE _Q_I:E_ o]ﬁ_g]_i }\] (2) il'?—ﬂ }\%‘l—
Fine . . G 3 L 5
Aggregate S |Pit sand, Density : 2.62g/cm’, Absorption : 1.68% HA HY Q) FFUe &5 o] g3t Yol 4
Coarse G Limestone coarse aggregate, Density : 2.70g/cm’, = L]—E]—ﬂl:]— ‘7:.; 781 ‘ﬂH (@)% %E tﬂﬂ‘oﬂ 313“}‘% ‘ﬂ%
Aggregate Absorption @ 0.96% =
: - stal Sl A & 7 Stk o), FABES] A A
Chemical AD | AE water reducing agent (High performance type) 2= 5 o) 5 H o
Admixture & agentitlieh b P T7F ABlek HAls A8s AorHE W Alo|x]e B
Table 6 232|E HiEH & 2f £49| A1t
Air Unit Weight (kg/m’) Chemical Fresh Properties Compressive strength(28Days)
W/B| Slump s/a Admixture ‘ _ y
%) (cm) Content %) 3 n T Sealed curm;g 20T
%) wolorc|csal s | G AD >ump . o (N/mm?)
(cm) (%) (0
45 |21.0%1.5(45%1.5| 489 | 175 | 369 | 20 | 842 | 905 | Bx0.90% 21.0 4.5 23 43.1
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Table 7 ABMEZ

Material | Symbol Type
OPC Ordinary portland cement, Density : 3.16g/cm’,
Specific surface area : 3330cmY/g
Cement Low heat type Blas:t—Furnace Slag Cement,
LB |Density : 2.98g/cm’,
Specific surface area : 3260cm/g
. TMtype, Density : 2.40g/cn’,

Fly Ash FA Specific surface area : 3950cm®/g
Expanssive CSA Ettringite—gypsum type, Density : 3.08g/cm3,
Admixture Standard amount : 20kg/m’

Fine Sl |Density : 2.59g/cm’, Absorption : 2.35%
Aggregate S2  |Density - 2.66g/cm3, Absorption : 0.96%
Aggfer;;e G |Density : 2.70g/em, Absorption : 0.96%
Chemical .

Admixture AD |AE water reducing agent




Table 8 232|E H|&H Al 34| AAlo| Zn}

SEDIAL

Air Unit Weight (kg/m’) Chemical Admixture Fresh Properties
Symbol Smp | - tent | WB | s/ sl Ar | T
(cm) @ | @ | @ | w |OPC| LB |FA|CSA[Sl|S2]| G AD (ggp (%r) (ecr;“
N50 455 | 167 | 334 | — - — | 487 | 325 18.0 4.5 21
FA50 46.0 | 158 | 221 | — 95 — | 498 | 332 19.0 4.9 21
LB50 454 | 164 | — 328 | — — | 486 | 324 19.5 4.2 21
—— 1 18.0£25 |45%£15| 50 1004 Bx0.80%
N50—-CSA20 45.5 | 167 | 314 | — - 487 | 325 18.0 4.3 22
FA50—-CAS20 46.0 | 158 | 207 | - 89 | 20 | 498 | 332 18.5 5.0 22
LB50—CSA20 454 | 164 | — | 308 | — 486 | 324 18.5 4.2 22
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