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Shrinkage of High Strength

Concrete with Mineral Admixture
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<Abstract>

The effects of additive and shrinkage reducing agent on the drying and autogenous
shrinkage of high strength concrete are investigated in this study. As results, when the

ratio of W/B(low water to binder ratio)

increase, the compressive strength is decreased.

Comparing with PC(portland cement) concrete, the strength is 2.8%, 3.2% and 3.8% lower
respectively than that of PC when concrete mixing ratio is 0.2%, 0.3% and 0.4% in 28 days

curing. Drying shrinkage strain of PC concrete showed -650x10° in 91 days

curing. When

SR(shrinkage reducing agent) of 0.2%6, 0.3% and 0.4% is mixed, the drying shrinkage strains are

21%, 34% and 41% lower than those of PC in 91 days

curing. Autogenous shrinkage strain of

PC concrete appeared -430x10° in 56 days curing. When SR of 0.2%, 0.3% and 0.4% is mixed, the

autogenous drying shrinkage strain are 12.5%,

19.8% and 33.3% lower than those of PC in 56

days curing. In cases of using the mineral and shrinkage agent or only using a shrinkage
reducing agent also appeared same reducing effects for drying shrinkage and autogenous

shrinkage.

Keywords : Autogenous shrinkage, Drying shrinkage, High strength concrete, Silica fume,

Shrinkage readucing agen
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Table 1. Physical & Chemical Properties of Cement

. . L Setting time
Chemical composition(%) Ig loss|Specific| Blajne (hr glin.)

,05Fe0]MgO[ 50, | %0) |eravity| em™®) i) [ Final

63.09]21.35] 550 | 2.64[3.97[2.07] 139 | 316 | 3453 | 350 | 640

Table 2. Physical & Chemical Properties of Fly ash and

Silicafume
ltems Chemical composition(%)
Ig.loss | Specific Blame
Ca0 | Si0: | ALOs | Fe0s | MgO | SO; | (%) | gravity | (em®/g)
Types
PC | 61332101 | 640 | 312 | 312 | 2.14 | 140 3.15 3413
FA | 334 | 6021 | 2522 | 430 | 091 | 0.16 | 290 2.27 3654
SF 025 | 976 | 061 | 0.10 | 0.74 | 0.30 | 0.16 2.20 28000
SL | 43.32 | 34.56 | 1578 | 0.09 | 590 | 2.78 | 0.05 2.91 4463

Table 3. Physical & Chemical Properties of

Superplasticizer
tems Main Specific Appears Standard dosage
[Type composition | gravity Abpearance (Cx%)

HRWR |Polycarboxylic 1.05 Transparent liquid 0.5~3.0

Table 4. Physical Properties of Shrinkage
Reducing Agent

Main Specific Standard Density | Solubility
Item fient avity Apperance | dosage color (W/em?) | in wat
ngredient gravity [(/Xu/n) cm m ater
Shrinkage .
reducing | OYProRvlene| gy Transparent) oo | whige | 318 SOl i
glycol liquid water

agent

Table 5. Physical Properties of Aggregates

Items| Max. size of | Specific |Absorption| UT"L Fineness
Types coarse agg. sravity (%) weight modulus
D se agg. £grd (kg /m.ﬁ) S
Fine aggregate - 2.59 0.85 1581 277
Coarse o pe — N
agoregate 13.0 262 0.80 1,561 6.78
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Table 6. Mix Proportions of Concrete per 1m’ e ZagE FAA 37/ Hirgtelth o] o
Series I > 5 5
‘ ) GEFEE AW7E 200kN A E7E A
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ws /el sa | Stump If;iet HRWR| SR AE Sstd o, nAEEARES] AN FHL&
"% Flow (%) [(%) W| C [SR| S | G |(%) -
P L i KSF 24369 #dAdA o ZaeE g2
10 oo o A ROl mek Z4a9c wdE 22
— 20 | 41 [600£50| 45%15 | 0.028 = 180 7\ —— -
| 03 | | 03| 1897.3 YE FH5E FAH2 ASTM (C642-97 (Standard
0.4 0.4 896.4] 3.
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0.2 _ _ R 0.2 508.8
03] 0 | 45|600450| 45+15 | 0042 |- 180 in hardened concrete)e] A& H¥o] wg} =
04 [04]  [597.6] 24 A3 o}
00 (00 [450
02 ISR I NV [V N PPN .
03 40 | 49 [600£50| 4.5+15 | 0.025 (03] 180 86 3) ai_},::lzr
0.4 0.4 448.2 - _
FAYES AZXFHL KSF 24249 =3}
(SeriesTl) thold AolAm FAstUTE AxFSol T
i el dolish SA4E FAAE 150x150x550mm ]
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el o T w7 T T | mEw o gwe Ame Fue] Aows 23
(mm) (%) < - o | h B -y - _ - -
S Tl Wt % A O]Z]% ’%Z] 6‘}‘3’1 A Z}5} 1 ﬂg%%ﬂ(l
& 0.0 900 0 0 0 0
02 02 765 135 0 0 18 3
—— 20 41| 60050 | 4515 | 0.028 180 — 641| 92
i Lﬁ 630 0] 2700 0 2.7
04 04 8325 0 0 | 675 36
0.0 600 0 0 0 0 .
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03 420 0 180 0O 18
[ 04| [ 04] 55 | 0| 0 45 24 &=
00 00 B [ 0] 0] 0] 0 o
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- .
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© 8‘2‘;::“) eo| co| o | €0 | o | ¢ @ wl | pal vy s s| @ _?_‘:I/] L}."J/}_cﬂ] = ]__| %}_Q.Ei Qo] 1 ::_ﬂg"ll—:_—_ o
004 02 881 20 0 10 39 1.5 286 00| 163| 571| 163| 65 6]_ & ] o I~ = O] o] = 4) }\ fe) ‘8]’ H]—H—]Q
w0d 02 | s | w] 0] 5 15 | 288 20 1] 51| 163] 5] ® T sle) Arle= ABTe A AP S
00d 03| 667 | 20| o] 5 09 | 224 ool 182] 45| 121 61 ;(]_J__o]_o:] =z 3]—93\3]— Flg 1_8_ X]_y]_/’:%_% _-E'_
E03 03 667 20| 10 0O 39 09 228 20| 182| 455| 121| 61| 30| 567| 898
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Table 7. Properties of Fresh and Hardened Concrete

Mix | Shump Flow (mm) Air(%) Temp("C) f oy MP2)
7B\ ¥P¢? [ Tnitial | 30min] 60min | Initial | 30min |60min |[Amb]Con'c| 1 | 3 | 7 | 28
PC | 210 | 206 | 19 | 51 | 50 | 50 | 180] 192 | 209 246 365 395
04 Fff% 200 | 200 | 195 | 45 | 42 | 41 |178] 185 | 192|231 343| 38
pC | 190 | 180 | 170 | 48 | 46 | 44 [193] 198 [ 201 456 586] 712
03 Tf‘; 175 | 170 | 165 | 40 | 40 | 39 |196| 200 | 284 | 432|585 | 689
PC | 170 | 160 | 155 | 43 | 43 | 40 [217] 223 | 398 50.2] 786] 880
A2
02 | FA | o5 |15 | 150 | 37 | 36 | 35 |210| 215 | 367|512 632 855
+SF10
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Fig. 2. Compressive Strength with a mixed
Shrinkage Reducing Agent.

0.2 0.3 0.4
W/B

Fig. 3. Percentage of Air Void with a mixed

Shrinkage Reducing Agent(ASTM C 642).
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Fig. 5. Effect of admixtures and SR use for dring shrinkage.
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Fig. 7. Effect of admixtures and SR use for autogenous shrinkage.
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