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Abstract

Recently, construction technology of RC structures must be examined for creep in concrete. The factors affecting
the creep prediction of concrete and the results of creep in domestic construction field were reviewed. The longer the
creep test period and the higher the compressive strength, the higher the creep prediction accuracy. The higher the
curing temperature, the higher the initial strength development of the concrete, but the difference in the creep
coefficients increased over time. Based on the results of creep evaluation in the domestic construction field and lab.
tests, a modified predictive model that complements the ACI-209 model was proposed. In the creep prediction of real
members using general to high strength concrete, the test period and temperature should be considered precisely

Keywords : high strength concrete, creep coefficient, heat of hydration, compressive strength, concrete mixture in domestic

construction field
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Table 1. Design of experiment and mix proportion of concrete

W/B Slump( Ar S/a Unit weight(kg/m®) Curing Specimen o
D %) “mml %) (%) W C BFS FA SF S G condiion size (mm) Evaluation items
80 2380 630" 1.80 4510 155 481 0 130 39 697 874 o
*Creep coefficient (2 years)
40 37 150 4 43 170 230 115 115 0 721 960 Unsealed @ 150x300 ePrediction of creep coefficient using
ACI-2019 model (3, 6 months, 2 years)
24 50 150 450 46 180 180 90 90 0 784 924
1) Slump flow
2Elg A B3ndo] Ao =7k wof it AlstEA Table 2. Mechanical properties of material
o= XHEﬂ 2801—4 OT‘%%PE ], 2,500,\,10’0001381 (17N Material Properties
=) Ordinary Portland cement
TOMPa) 9} HglolAul 2 go] 7H531wE o] glek, & Cement v

o, EA-ANIE SH(a/c) (2.5~13.5), TRIAHER)
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(Density 3.15g/cm®, Blaine 3,770cm?/g)

Blast fumace slag  pongin: 2 97g/om®. Blaine : 6,000 - 7000cmg

powder
Fly ash Density 2.30g/cm®, Blaine 3,228cm?g
Silica fume Density 2.26g/cm®, Blaine 200,000cm?g

Sea sand 5

Sand (Maximum size 5mm, Density 2.58g/cm”,
Absorptance 1.01%, Fineness modulus 3.05)
Crushed limestone 5

Gravel (Maximum size 20mm, Density 2.66g/cm’,

Absorptance 1.39%, Fineness modulus 6.02)

High range water

reducing agent Polycarboxylic
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Figure 1. Prediction using actual creep coefficient of concrete
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Table 3. Accuracy of prediction of creep coefficient of
concrete

Prediction accuracy (%)

Measuring time

24 40 80
3 Months 80.85 87.18 94.98
6 Months 85.11 92.31 101.25
2 years 100 100 100
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Table 4. Design of experiment and mix proportion of concrete
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Time (day)
Figure 3. Curing method of concrete

Table 5. Compressive strength of concrete by curing method

Curing Curing period (Day)
ID temp.
(C) 3 7 14 28 56 9
20 4264 6370 7644 8700 9282 9549
80 50 67.80 80.00 87.00 90.80 91.10 91.40
80 7500 8600 93.00 9350 9380 94.00
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Figure 4. Ratio of compressive strength of concrete by curing
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Figure 5. Differences in creep coefficients of concrete according
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ShAaE, e 50, 802 A, A 28Y o]39
= A= 94 o] A9 glo] Hsk= e HEt
o] LI 20T AT B EoRle e o
BRI AT

PYero] T2 Eae|E0] Aejx A Holo] tha
Figure 50 LFERHSICH A2 A= AF 1802 714 =

A ATZES v)wslgeh RIS 500 800t SARSH
Anks UeRolA, PRes 8000 A9 0ok Ry
B o} Fale A} 2 2= A 180204
0,039] #Jo|= Uehyglon, Zejm wgo] S| o)
e AfsAlEe] A48 o]t A2 Ao Az,

508

oA L wEtA FAR|ESY U5AE LHEE
S ETI kA 74] L zjo]7} dhlals 212 Az o g 3

o151yt o= e AARIEA TS ZIT|EAE 2}o]

£ LR 7R Q7] el Tha] Al 4%
ol thgt dliSel QlolA atdS e B art glrkar
Az,

A = 7
—=

5. ) AMPY 2PN ES TP NSRL At
5.1 MEAE ¥ w

Fae|Ee) 23 o] JoiH Fa BAK 5 3 7
A= SR Al A} BEsE Aolaki AzkE),
AN RS Bl 2A4E Fe= 7-—1_1_}9]. ALz 5| A8%
Foe]E0] ST A%Fo| 2 HjolS U Gl Aol
o}, wleby S ALERA AMgE EaelES B3| 24
H T2 Aol AvAlde Sl S 2= 745’43 o
%—5],04 ACI—209E‘3]° _/Ik_xkﬂ- 1) _g_/Ho] Oh:]-il

= AT 32| EE Jeslo] ACI- 20911%1,% T
gat7] $1gt S| Fa2|E uliekE Table 60 YERHS
o, ZAE g F s Adlold Ade Aagsiglar,
R e IR A e A S R R T i S
oM AREE B HnlE vide2 @FlA AIRAIE
ARrste] ]z AldS s, el wE A
IS =S5 fl8) dib~a= FAEES ke s A
gotpom, Al Al 2E AlES 3.1 AEAE
SOl 7]att viek SUd 20 ARSI,

.—Tl

Table 6. Mix proportion of concrete

p WB Sump Ar Sla Unit weight(kg/m®)
(%) (mm) (%) (%» W C BFS FA SF S G
80~ 2380 630" 1.80 4510 155 481 0 130 39 697 874
80 2380 640" 1.60 4510 155 481 0 130 39 697 874
70« 2720 660" 170 4790 158 443 0 114 23 768 863
60+ 2960 650" 1.80 4800 163 418 0 110 22 776 868
60 27 600" 250 45 163 392 121 91 0O 702 864
50 2960 580" 350 4590 168 453 57 57 0 733 866
40 3310 180 450 4370 164 380 O 95 0 730 947
40 37 150 4 43 170 230 115 115 0 721 960
30 4040 160 470 48.10 166 329 40 40 0O 834 942
24« 50 150 450 46 180 180 90 90 O 784 924
= Lab. test
1) Slump flow
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