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Properties of Low Heat Portland(Belite Rich) Cement Concrete
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ABSTRACT

Recently, it has been increased to construct massive concrete structures, like under-ground
structure, offshore structure etc., ie. concrete construction have became larger and higher and are
demanding lower heat concrete to prevent thermal cracking. It has been progressed to replace cements
with fly-ash and slag to lower heat of hydration, but it is hard to control quality of the mineral
admixtures in stage of adjusting of real construction. Application of low heat portland(Belite Rich)
cement for the mass concrete is the best solution to satisfied those requirements. Here are explained
the basic properties of fresh concrete as well as hardened concrete of using low heat portland
cement(LHPC). Also, we compare the results of adiabatic temperature rise test using LHPC and OPC.
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OPC 2.0 | 59 | 32 |e625 | 21 [ o078 | 49 | 23 | 10 | 9
LHPC 259 | 30 | 28 | 630 | 22 | 051 | 23 | 58 | 3 9
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OPC 315 | 3200 270 650 | 195 [ 290 [ 376 | 437 | 81 | 92 | 9
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Gmax |W/C| s/a Unit Weight(kg/m®) Slump!| Air Compressive ?trength
(mm) | (96) | (%) (cm) | (% (kg/cm’)

\ C S G AD 3d 7d 28d | 91d

45 400 715 995 0.600 12.8 4.3 110 196 | 343 | 54

55 180 327 740 1030 0.491 10.7 4.2 68 129 275 | 457

65 276 758 1054 0.414 10.3 55 47 80 189 | 321

45 378 746 1035 0.567 12.8 3.3 84 130 313 | B21

25 55 42 170 309 768 1065 0.464 115 47 61 99 266 | 445

65 261 784 1086 0.392 11.2 4.2 39 68 189 | 315

45 356 728 1009 0.534 12.0 36 83 116 266 | 375

55 160 291 751 1042 0.437 116 38 70 95 230 | 391

65 246 767 1064 0.369 105 38 34 48 175 | 297
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- Unit Water Linear Regression for Data
Time(day) 3 6 = A + BXC/W
(kg/m”) A B R

180 -98.26 93.22 1.00

3 170 -60.17 65.37 1.00
160 -66.10 69.10 0.93

180 -180.69 169.85 1.00

7 170 -68.19 89.95 0.99
160 -92.85 96.41 0.95

180 -142.3 22152 0.98

28 170 -72.31 176.83 0.97
160 -17.83 130.07 0.97

180 -178.03 334.66 0.98

91 170 ~73.55 177.30 0.97
160 -18.66 130.38 0.98
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W/C Unit Weight s/ Compressive Strength Modulus of Elasticity Splitting Tension Strength
(%) (kg/m®) %) (kg/cm®) (kg/em? X 10%) (kg/cm®)

C A 3d 7d 28d | 91d 3d 7d 28d | 91d 3d 7d 28d | 91d
45 | 378 84 130 | 313 [ 521 | 1.70 | 2.15 | 313 | 324 | 121 | 207 | 325 | 41.1
55 1309 | 170 | 42 | 61 99 266 | 445 | 156 [ 187 1 303 [ 312 | 73 | 134 | 222 | 305
65 | 261 39 68 180 | 315 | 097 | 183 | 243 | 262 | 44 87 | 148 | 21.2

322 dE2E 54

TAYEWAN LAHE LEEXE 959 SEY didel A & ANES] £3dh o3 FH$
55 LHPCQ 2% OPCY % 70%3 =9 F3de] 2dHE Ao Hol TAYENAE vj£§ 7
e vEdyg. 23E9] F3Ud S Y EASAYLR HrEn & dFoME 50 £33
o] B2 B ¢4 By o8 dde=dsANE e Sy

O 2¥ 194 2o FE A go] GHYAWVER 500kge A2 F-$ LHPCLH-60)Y A%
OPCHiH] ¢k 18°CAHES] SEAZEFHI o B 2EHSHEE A Yol £x¢¥Poz A
Tde AAE + o

®
50 g
° @0 W
[
H ® ,/
o @ 30 7,
g :‘J //
£ ® :
- ),"/ : C827o/ma
10 | e e Gt/ MO ||
Lennenss Co¥kg/ md)
L r L 0
0 24 48 72 86 120 144 [} 2 4 [ 8 10 12
Time(hour) AR
I8 1 OPCUiH] LHPCS| Gl 2z M58 I8 2 oAU el mE 2T AaSE

T GAANERY BE DEeedSATd HALEK R 2E4EEE(e)E F387) 98
2% 294 e A3 Fo] TAYES BHHLER 20°C 248t G AELRC)E 327, 436 B
500kg 2 W3tste] AlHSAL ALY E £y g K7 debd RAF Fo] EAYEFTEALA
o] OPCet vlig 23 HUEE R 2EATEHET} Yol L2 Ao R e & 4 gt

B 7 MUEZ oE HUREK ¥ 2S4dsHE(a)

ArNeE Q) = Kl—e™ ™
AAES C) K(C) = aC + b a(©=¢gC+h
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OPC 20 011 130 38 0036
LHPC 20 0.10 2.18 0.32 0.225
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OPC 76.3C 24Xk 25.3C 10.8kg/cm’
LHPC 58.0T 3541k 168TC 7.0kg/cm®

FaEQ

D &Ad 9 52, “Ad TEA=UT) ANEE 43 1/F, 22EE3YE B3 A7, KCI
1997\ 7+& shed 3], 1997

2) Al 9 591, “g= 2 YE9] Belite rich CementE AFE S 7|22y FAasE AE8H EA
of e A" KCI 1998 % ¥ e ¥ 3], 1998.

3) BH 4 3A, BE—FA LR P ER Gz 7)) — F oRBOER, 4 EfASEE
#, No. 47, pp. 152~157, 1993.

3) MHH Y “NAs7 w2 a7 M, BWEHAKR, 1993 pp. 3558,

,”71 —



