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Table 1 Chemical composition and mineral composition of Portland cement %

Si0, ALO, Fe,0,

Ca0 f-CaO MgO SO,

K,0 Na,0 1loss €S GCS CA C,AF

21.23 4.25 2.65

62.32 0.83 2.07 2.85

0.74 0.18 2.92 56.68 18.10 6.77 8.06
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Fig.1 The hydration heat of grout with different
water cement ratio( kJ)/kg)
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Table 2 The hydration heat of grout with different water cement ratio kJ/kg
of h ion/
wse 1.5 3 5 Age ydmu10 ’ 14 20 28
0.3 181.4 211.3 234.3 249.8 264.7 279.5 295.1 309.6
0.35 187.9 224.9 252.6 271.0 289.8 307.8 327.0 344.9
0.4 192.3 234.0 264.8 285.1 306.5 326.8 348.3 368.5
0.5 194.8 244.0 278.8 301.2 327.2 350.6 375.5 399.6
0.6 192.6 250.0 289.1 313.0 344.6 371.6 400.2 428.3
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Table3 The hydration heat percentage of grout with different water cement ratio %
Age of hydration/h
1.5 3 5 7 10 14 20 28
0.3 94.3 90.3 88.5 87.6 86.4 85.5 84.7 84.0
0.35 97.7 96.1 95.4 95.1 94.6 94.2 93.9 93.6

w/C

0.4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
0.5 101.3 104.3 105.3 105.6 106.8 107.3 107.8 108.4
0.6 100.2 106. 8 109.2 109.8 112.4 113.7 114.9 116.2

B RN AR H AR O B S AR S R ik
=8 AR AR L GRS ip IS
G)REFEBRESKEALTEY 3 S
BT R R A BRI B B AR BB T
Hhg@m—Red R, B, EkRKER
RV (B Z AT , AR R B R, 45 R

SEAGER R Z BRGNS B R 4, T € AR
MEBREREME;REZE, KK E IR
RE, K FHBETBEA 5 EXE, FHLZb
BAR SRR B R GE T KL R B Y R 5 X
KA EEIA T 60% ~80% B, K Je Bkt o #k L
FEHIRIES S IR RT HEE AR R, KA P4 B R

5REERK(NG) IBEREFA, it A REL
97K B K VR TR ZK AL , 2K A6 B IE 3 SR B R F
TKVRTBURLES S IR B 5 AR A A A B R 3R 5 ) A [R)

BSREERERRER +0R1E, Bt 4k
BEKRP 60% ~80% LG4 & %S REkE K
BRI ERRE TR BIHIESRE,

SE M-

[1] Anton K schindler. Effect of temperature on hydration of cementitious materials[ J]. ACI Materials Journal ,2004(1 -2) ;72
-81.

[2] Anton K,schindler,Kevin J Folliard. Heat of hydration models for cementitious materials[ J]. ACI Materials Journal,2005
(1-2).24 -33,

[3] #4k4T, 35 ED. KRBT D B BE R [V ]. BHFAH R 23R ,2010(5) 675 - 677.

[4) g, 0o KR RHKIL I SRR T]. RERRER 2R ,2006,34(5) :555 - 559.

[5] 79, BH%E AFE, S ETSHEMARE LERERI]. M5 RKEEIR: BRFHEAR,2004,32(9) :573 -
571.

(6] BEYRLT, 2= HEP. GB/T 12959 - 2008{ 7K IR K AL #4054 ) h IRy 5 B R B i F (T ]. 7k T8 ,2010(5) :62 - 63.

Effect of W/C Ratio on Heat Release Model of Hydration of Cement
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Abstract ;Since the heat of hydration is directly related to the degree of hydration, the heat generation is affected by the w/c rati-
o. Cement with a high w/c ratio has more water and microstructural space available for hydration of cement, which in turn results
in a higher degree of hydration. The rate of heat evolution at very beginning is not significantly affected by the w/c ratio. Howev-
er, the heat evolution rate starts to decrease as the w/c ratio decreases after a certain time. The total heat liberated increases
more than 120 kJ/kg when the w/c changes from 0.3 10 0. 6.
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