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Experimental Study on Fracture Behavior of Low-Heat Concrete,
by Three-Point Bend Test
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Abstract

To analysis the failure character of Low-Heat concrete which is used to prevent the thermal
crack caused by hydration heat, static loading test was performed by this test method,
"Determination of the Fracture Energy of Motar and Concrete by Means of Three-Point Bend
Tests on Notched Beam” (suggested by RILEM 50-FMC Committe). This study compared and
analysised the fracture energy of Mode I (opening mode), the most general pattern in the view of
water-cemente ratio(W/C), compressive strength and age of Ordinary Portland Concrete and
Low~-Heat Concrete under the same mixture. The test results show that the case of Ordinary
Portland Concrete and Low-Heat Concrete, low Water-Cemente ratio(W/C) cause the increase of
fracture energy, and high failure-strength decrease failure-deflection, and the fracture energy of
Low-Heat Concrete is similar to Ordinary Portland Concrete as the age increase.
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i Cement | Sand 1 Gravel | Water . E = |
Type | | e = ispkg) /1 HE IEI=
T g g/ |t/ | /) e E AEAARAELHO e ope)
' t T ; . ;
A | a0 | e 550 160 19 Si0z 34.70 20.80
‘ ! [ ALOs 12.90 5.88
B | 400 764 991 160 40 FesOn 2.40 333
Ca0 38.50 ! 2.71 :
MgO 420 276 !
E 2 OPCel HIBEAE SOs 240 ! 2,23 i
K20 0.67 0.85
Type Cemer:t Sarl1c1’ Grav e,l Wa/te:‘ Splkg) Na20 0.18 0.15
(kg/m") | (kg/m") | (kg/m') | kg/m') TiOs 0.81 0.131
A 320 942 970 | 160 | 32 Mnz0s 0.22 0.21
! P20s 0.17 0.81
B 400 ' 970 970 | 160 4.0 g, Loss 170 0al
23 Agdy

Ao Alg " Al¥7]= ShimadzuAte] UTM(Model CCH-300A)°|x, AAA APg 43t
0.5mm/min®] A $) Al o] (Displacement Control Test)d# & FP&Ah HAIHEFA AFH FAIAY A
e 284, 569, 9099 AHER AAsPos, AFE 2AHY FgdA FHIAUL A vy %
AR AT, SAASS BHNIA(GpE Hdol aokstien, RILEM 50-FMC #4939 =)

o] oA HaAE BRE] Hatel AsAYL BER 2o,

wy + mgd
Gr = — g
where .
wo = 3% 8NP AR AF-AY T @A
m =AMt e AR FHFX(S/L)]
g = FHINEE
8o = HaEzte 2o HFAMA

Az = projection of fracture zone on plane perpendicular to beam axis

Br@a)Ety 19989 ¥ GegEy =2y 201



EAGY A MY S5, SEA ST} otod X
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(W/C) (kg/cut) (E., kg/cnt) (Gr, kg/m)
LHC-A-1 28 0.5 307.8 263249 7.34
LHC-A-2 56 0.5 3786 291865 8.97
LHC-A-3 90 0.5 406.3 302353 9,61
LHC-B-1 28 0.4 387.5 295275 9.06
LHC-B-2 56 04 4724 325883 10.74
LHC-B-3 90 04 503.8 336749 11.29
OPC-A-1 2 0.5 357.1 283417 851
OPC-A-2 56 05 396.7 298873 9.29
OPC-A-3 90 - 05 4174 306309 9.79
OPC-B-1 28 0.4 461.3 322064 10.43
OPC-B-2 56 0.4 4982 334739 1141
OPC-B-3 90 0.4 507.4 337750 11.62

‘AlWBE D X-Y-#

i Type ZEZ. Y= A(350); B(450)
Ad 2= D #= 1(289Y); 2(569Y); 3(90%)
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stE-A T 3= LHC % OPC BF 4EA =7 E5F A5 gPmw) £3 2R
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LHC-A-1 €M 2 Zagho] doASS ¢ & doH, My B-Type(2¥4~5)9 A= =27]
OPC-B-3 > LHC-B-3 > OPC-B-2 > LHC-B-2 > OPC-B-1 > LHC-B-1 &4 & A7} Yeide ¢
T At EBY FANAA ] AP wE Fbe] leiA AF e Fyo] OPCHl H|dte] LHCA o =
A BAR Y Aoz AR/ Yetvda ok OPCs LHCY &F-#A34L 2t wigaene] A3y
2 oil op 2ol YetHRATHZY 2~5).
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OPC-B ¢ LHC-B9 AHE A F7t FHA= AP 28494+ LHC-BY A=
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7F Rz ey ok

4 Z E

2 d7e FAAUAE 787l A% 3H § NPT 29 7Py A ¥ Mode 1 (Opening

mode)oll thel F YT wiolA A LHC $ OPC E-AMEN(W/C), ¢&F34 = F AFlug 3o
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