J. Korea Inst, Build, Const., Vol. 15, No. 6
http://dx doi.org/10.5345/JKIBC.2015.15.6.589

pISSN 1598-2033
elSSN 2233-5706

www jkibc.org

Jpo
rok

(o] ]

{x} ol

o

rok

>
=

Z2l=

O =i=

71 1ZE 235 E ijaF7|2

i
o

7

Evaluation on In-Site Compressive Strength of High-Strength Concrete Mass
Elements under Cold Weather
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Abstract

This study evaluated the in-site compressive strength development of high-strength concrete developed for the
mass structures under cold weather condition. Two mock-up wall specimens with 2.0x1.2x1.0 m in dimension were
cured under an average temperature of 5C. Core strengths measured at different locations of the mock-up walls were
compared with the companion standard cylinder strengths. Test results revealed that the core strength of mock-up
walls at an age of 3 days is higher by approximately 30% than the companion cylinder strength because of the high
curing temperature effect generated from the heat of hydration of cementitious materials. Furthermore, comparisons
with the prediction models based on maturity function confirmed that the effect of hydration heat on the curing
temperature increase needs to be reflected to reasonably evaluate the on-site compressive strength development of

concrete for mass elements.
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Evaluation on In-Site Compressive Strength of High-Strength Concrete Mass Elements under Cold Weather
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Table 1. Mix proportions of concrete prepared

Unit weight, (kg/m®)

Concrete ’(/i;/’)g (‘g//éf
° ° W C SF FA CA
Typet 34 e 155 433 29 737 94
Type2 28 155 526 28 701 895

= W, C, SF, FA and CA indicate water, cement, silica fume, fine
aggregate and coarse aggregate, respectively.
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Figure 1. Detail of mock-up walls (unit : mm)
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Figure 2. Coring from specimens
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Figure 5. Hydration heat history for each concrete wall

$1H9] Hrk= HAQ] i =51HQ] Mock—up HA4|
W SRt o RO A=) Typel 27
EZ H83F Mock—up A8Al= WelF 81de 742+
53.5T, 35.2CE ZA=glom, Welie] 2=al= 18,
3CORE e Type 2 2 EZF H85 AA W

B gslel e 7k7) 59 20, 40.2TE YoJRe] Lrxl=
18.9C= H7F=Ict, ACI 301[7] 7|30l EA2E FA)
ofjA] 2E-g2of| ot FEUAYS AA5l7] st LAY
= Y] Hu2EE T0Tolet UhelH EAtolE 19,
4CcolskE skl itk Mock—up AgAelA 28 &
AYES] £31H2 99| F 21S TSI,

592

3.3 28Y 4FZE H UgSZE &

254 BAA} AN e 2
L= Figure 69] Lehjgie, tofolA] 2/ 3
Sy A 289 7)o 95 BAAR Hlstel
o USRS BYr), of 2] 43}90] o o]
ARAE e vl ol 202 WL Type 2 2
SR]E0] 95 FAA YSEL Type 1 2Ae]E Hich
oF 5MPa 7tk 510 4] H9= Type 2 2127}
Type 1 #e)= sk oRk gt 1 Kol W Ak,

rot

U mjo
L ﬂﬂ
1o
[N}
0
4
i
i
ol

(

= O Typel Type2

Cylinder Core at center Core at surface
Cyclinder and core location in wall

Figure 6. Comparison of cylinder and core strengths at 28 days

1.4
= 1.2
o)
B T R = cout VU
=
0.8 .
g --0-- Cylinder
% 0.6 Type 1 --0-- Core at center
2 0.4 --&-- Core at surface
% ’ —0— Cylinder
& 0.2 Type 2 —o— Core at center
0 f —2&— Core at surface
0 20 40 60 80 100
Age, (days)

Figure 7. Relative strength development of concrete specimens
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Table 2. Predicted model for compressive strength development of concrete by maturity

Researcher Compressive strength development of concrete by maturity
Ea R, |1- 1
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Table 3. Statistical values of ratios between measured and
predicted strengths.

Model Specimens Mean Standgrd
deviation
Cylinder 0.653 0.073
Kim et al. Core-center 0.830 0.104
[9] Core-surface 0.765 0.080
Total 0.749 0.112
Pinto and Cylinder 0.703 0.138
Schindler Core-center 0.831 0.070
Core-surface 0.806 0.064
[10] Total 0.780 0.109
Cylinder 0.906 0.062
Yang et al. Core-center 1.055 0.075
[12] Core-surface 0.993 0.073
Total 0.985 0.092
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