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Field Application of Low Heat Concrete Using Strontium Hydroxide
Based Latent Heat Material
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Abstract

Low heat concrete using strontium hydroxide based latent heat material was manufactured in ready—mixed concrete
batcher plant and its fundamental properties were tested. As a result of B/P test, its applicability to the construction site
was verified. After B/P test, low heat concrete using strontium hydroxide based latent heat material was applied to the
real construction site of bridge footing. Through the analysis and the actual measurement of the hydration heat of the
concrete footing, the reduction effect of hydration heat and thermal crack was confirmed.

Keywords : Strontium hydroxide based latent heat material, Low heat concrete, Hydration heat, Thermal crack ratio
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Table 1 Experimental program

B/P Size of mock—up specimen Measurement items

* Slump (mm)

A 10X 10x1.0m « Air content (%)
» Compressive strength (MPa)
B 13x13x13m 3,7, 28days

* Hydration temperature (C)

Table 2 Mix proportion
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Fig. 1 Slump and Air content

) : N i 5 ) 5 Unit weight (kg/m’)
speci—men W/B (%) LHM’ (%) s/a (%) Binder (kg/m”) | Water (kg/m’) P = o]
A-1 0.0 155 138 69 138
_— 45.0 47.0 345
A-2 1.0 155 138 69 138
B-1 0.0 159 132 66 132
E— 48.2 49.3 330
B-2 3.5 159 132 66 132

Note 1) LHM : Latent heat material
2) OPC : Ordinary portland cement
3) FA : Fly—ash
4) BFS : Ground granulated blast—furnace slag
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Table 3 Summary of field application

Site Bridge construction site of Nakdong River
Member Footing (T= 2.5m)
Date April 2010

Table 4 Mix proportion

WB | Sk Unit weight (kg/m) Ad. LHM
(%) (%) BY W S C BX%) (BX%)
50 495 | 324 | 162 | 873 | 903 0.8 2.75

Note 1) Cement : FA : BFS =40 : 20 : 40

5 dde é}oﬂv}

# 23 E e 15 ANES] 20%S FAR of
Agk AL wigkow FIERd Al AAlekaat sk
o} v w7t 7)E2A A EErrde] HAEE A
= ddaby] 9s A7ERA AEZEA ZAAS A}
£ A ZIYE S A-8ste] dAlgt eEPdE A
AlEh= 2107 WAt

W7t 7% F2E HEE FAUE WS 25—
24-1502A ZH2|E w3 Table 4] vehd v}
2t AEE2EA FGAG) AR ZaYE B4, A
29 W AR & st ARAZEDB) Y 2.75%%
27g 33l

3.2 231 shiM

3.2.1 a4 7he

AEZEA FAAE AR AR 2azEY] 9%
Azl S AR Ade& A= Slal 487l thg
T3 slds BRI Fig 5 AEEHA F4A
£ 0 ALY ZAE A8 wzA e s s
Yephdl Zloln], T 2.5me] w7} 722 S0 4]
& Akl

o M T2 MIDAS CIVILS AME3slgle.
v, 32K Solid 845 AREst] AledAME dxg Bl

H
i
e

i thu it

Fig. 5 Modeling for analysis

Table 5 Analysis conditions

Items Values

. Convection coefficient :

‘ Forms (Side) 8.0 W/m'C
Curing G ti fficient :
. onvection coefficient :

Curing sheet (Upper) 5.0 WmiC

Embient temperature 5, 15, 30T

Concrete temperature at placement 10, 15, 25C

Parameter values of adiabatic hydration

. K :33.93, a :0.3080
temperature equation
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Fig. 6 Analysis results of hydration temperature and stress (ambient temperature 5C)
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Table 6 Maximum hydration temperature, tensile stress and crack ratio

Ambient Temperature Stress Crack ratio
temperature Maximum Time Maximum Time - Time Note
(© (0) () (OMPa) () Minimum ()
5 30.5 144 1.124 120 1.201 120
15 36.3 168 1.190 168 1.361 144
30 47.2 168 1.328 216 1.517 216

1. Upper : 2400mm from
the bottom of footing

2. Center : 1200mm from
the bottom of footing
3. Lower 1 100mm from
the bottom of footing

Fig. 9 Schematic of footing and measurement positions
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Table 7 Slump, air content and compressive strength

. Compressive strength (MPa)
Smp | AT 7 days 28 days
(mm) content v ] v ]
(%) easured | easured |,
value value
22.7 32.2
Value 160 4.8 23.6 23.4 32.9 32.9
23.9 33.6
Criteria | 150425 | 4.5+15 Design compressive strength
- e 24 MPa (age 28 days)
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Table 8 Maximum hydration temperature z00
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