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ABSTRACT

Purpose: The purpose of the study is to help economic and safe construction by accurately predicting
the initial strength of high-strength concrete (701/P) for each type of cement, securing reliability of
concrete quality, and drawing accurately the timing of form deformed, tensioning time of PS concrete,
and openning of traffic after road repair with maturity. Method: Calculate the maturity by measuring
the hydration heat with cement type for each age, and measure the strength of concrete with age to
predict the strength corresponding to the any maturity. Result: In estimating the time required for traffic
opening in road repair, ASTM C1074 was theoretically estimated at 16.4 hours for high-strength
concrete, but in this study, maturity was calculated at 307, 14.4 hours for OPC and maturity at 2700,
34 hours for LHPC and maturity 200, 8 hours for ESPC. Conclusion: The timing of form deformed of
structures using high-strength concrete and the opening of traffic of road repair may be much faster
than in the case of concrete using OPC below the design basis strength 40MPa applied by ACI
Committee 347.
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Table 1. Mix. table for 70 MPa of s

Design Strength ~ Slump Flow  W/B S/a Ingredients (kg ) Admixture (kg)
(MPa) (mm) %) 0 w C S G Water reducing agent ~ silica fume  fly ash
70 600 235 462 168 717 645 827 0.717 8.80 10.74
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Table 2. Types of specimen

Specimen Cylinder Specimen Cubic Specimen
Cement Dimension (mm) Numbers Dimension (mm) Numbers
oPC 150 x 300 50 800 x 800 x 800 2
LHPC 150 x 300 50 800 x 800 x 800 2
ESPC 150 x 300 50 800 x 800 x 800 2
Total 100 4
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Fig. 1. Measurement of hydration heat

Table 3. Hydration heat and maturity of test specimens

Class OPC Hydration Heat.& .Maturity LHPC Hydration Heat & Maturity ESPC Hydration Heat & Maturity
(cal/g) (cal/g) (cal/g)

Interval Q1 Q2 Qavg  Maturity Q1 Q2 Qavg  Maturity Q1 Q2 Qavg  Maturity
1 33.1 324 32.75 513 29.0 264  27.70 452 393 414 40.35 604
2 45.7 382 41.95 1,649 39.7 382 3895 1,492 577 592 58.45 2,030
3 59.3 59.2 59.25 3,311 46.2 458  46.00 2,751 70.1 73.4 71.75 3,832
4 66.2 65.8 66.00 5,054 49.1 48.8  48.95 4,130 746  76.7 75.65 5,841
5 68.1 67.9 68.00 6,902 51.9 51.1  51.50 5,575 776  79.8 78.70 7,933
6 72.1 71.7 71.90 8,321 54.6 53.6  54.10 7,082 79.5 81.7 80.6 10,085
7 73.9 72.9 73.40 10,805 572 558  56.50 8,649 81.1 83.8 8245 12,282
8 75.8 74.4 75.10 12,827 59.3 579  58.60 10,270 81.8 836 82.70 14,504
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Table 3. Hydration heat and maturity of test specimens (Continue)

Class OPC Hydration Heat.& Maturity

LHPC Hydration Heat & Maturity

ESPC Hydration Heat & Maturity

(cal/g) (cal/g) (cal/g)
Interval Q1 Q2 Qavg  Maturity Q1 Q2 Qavg  Maturity Q1 Q2 Qavg  Maturity
9 77.2 76.7 7695 14,892 61.1 59.5  60.30 11,937 82.6 843 8345 16,738
10 78.1 77.6 77.85 16,990 62.8 612  62.00 13,645 83.5 85.3 84.40 18,992
11 79.2 78.8 79.00 19,112 64.5 63.8 64.15 15,399 84.3 86.0 85.15 21,267
12 79.9 79.4 79.65 21,256 65.7 64.6  65.15 17,191 846 864 85.50 23,555
13 80.3 80.0 80.15 23,414 66.2 65.3  65.75 19,002 85.1 86.9 86.00 25,853
14 81.1 80.7 80.90 25,587 66.9 66.0 6645 20,828 85.7 875 86.60 28,164
15 81.6 81.2 81.40 27,775 67.1 664  66.75 22,666 86.5 88.1 87.30 30,491
16 82.2 81.7 81.95 29,975 67.8 669 6735 24,515 872 8.7 8795 32,834
17 824 82.1 8225 32,185 68.5 674 6795 26,379 88.1 89.2 88.65 35,193
18 83.1 82.6 82.85 34,406 68.9 679 6840 28,255 89.3 89.5 89.40 37,570
19 83.7 83.0 83.35 36,640 69.1 683  68.70 30,140 90.1 89.7 89.90 39,962
20 84.4 83.5 83.95 38,883 69.7 639 6930 32,036 90.6  90.2 90.40 42,366
21 84.9 84.0 8445 41,149 70.4 69.5  69.95 33,947 91.0  90.6 90.80 44,780
22 85.5 84.6 85.05 43,423 71.2 702 70.70 35,875 91.5 911 9130 47,205
23 85.7 85.0 8535 45,708 72.4 71.1 7175 37,824 92.1 91.6 91.85 49,643
24 86.2 85.7 85.95 48,004 72.9 71.8 72.35 39,793 92.6 922 9240 52,094
25 86.6 86.2 86.40 50,312 73.1 723 7270 41,774 93.1 92.8 9295 54,558
26 87.3 86.9 87.10 52,634 74.1 729  73.50 43,768 93.6 934 93.50 57,035
27 87.9 87.4 87.65 54,971 74.6 734 7400 45,778 939 9.1 94.00 59,525
28 88.6 87.8 88.20 57,321 75.8 73.9 74.85 47,804 94.1 95.2 94.65 62,029
56 93.3 93.2 93.25 125,008 77.1 77.1  77.10 105,579 101.2  101.2 101.20 134,555
91 95.9 95.8 95.85 212,830 82.6 82.1 8235 180,948 104.1  103.9 104.00 229,139
Table 4. Strength of cylinder specimens with 3 type cement
\é Strength of OPC (MPa) Strength of LHPC (MPa) Strength of ESPC (MPa)
TIMES 1 2 3 4 5 avg 1 2 3 4 5 avg 1 2 3 4 5 avg
days
2 319 346 334 351 356 34.1 205 185 19.7 172 224 197 441 382 39.8 402 394 403
3 461 438 39.6 428 453 435 237 248 239 20.7 258 238 525 476 488 499 50.7 499
5 46,6 507 513 49.8 541 505  20.1 264 25.1 277 264 25.1 544 604 582 567 53.6 56.7
7 545 576 579 60.1 582 577 322 31.1 285 262 252 286 632 652 677 654 656 654
10 548 593 60.6 59.6 61.6 592 33 312 323 344 312 324 694 656 67.8 683 70.8 684
14 674 642 657 607 632 642  36.1 323 352 371 358 353 684 665 745 692 68.1 693
21  68.1 651 648 639 634 65.1 425 404 386 366 349 386 683 71.7 712 71.8 685 703
28 658 674 69.7 628 70.1 672 453 429 424 41.1 408 425 722 709 735 718 688 714
56 665 69.5 732 705 68 69.5 633 652 635 59.6 648 633 71.1 734 70.8 725 748 725
91 732 71.8 70.7 688 73.8 71.7 60.7 655 648 658 656 645 788 763 724 741 725 748
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Fig. 2. Comparison of Test Results with Plowman's
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