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ABSTRACT

The compressive strength of concrete is used as the most basic and important material property when reinforced
concrete structures are designed. It has become a problem to use this value, however, because the control specimen

sizes and shapes are different from every country.

In this study, the effect of specimen sizes and shapes on compressive strength of concrete specimens was
experimentally investigated based on fracture mechanics. Experiments for the Mode I failure was carried out by
using cylinder, cube, and prism specimens. The test results are curve fitted using least square method(LSM) to
obtain the new parameters for the modified size effect law(MSEL). The analysis results show that the effect of
specimen sizes and shapes on ultimate strength is apparent. In addition, correlations between compressive strengths
with size, shape, and casting direction of the specimen are investigated. For cubes and prisms the effect of placing

direction on the compressive strength was investigated.
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Table 1 Mixture proportions of concrete

w/c | s/a Unit weight (kg/m®)
%) | B |w | c| S| G |Silica fume
67 | 50 | 185276 | 900 | 962 - -

SP. (%)

50 48 | 180 | 360 | 837 | 970 - -

35 46 | 175 | 500 | 755 | 948 - 1.0

28 44 | 165 | 531 | 692 | 942 59 2.5
* Superplasticizer(ratio for cement weight)

Table 2 Shape and dimension of specimens

Dimension Dimension Dimension

Shape (mm) Shape (mm) Shape (mm)
50x100 50x50x50 50x50x100
Cylinder| 100x200 %be 100%100x100 P(rlijsm 100x100x200

u, I,
(€y) | 150%300 | Cy,p) |150x150x150| Prp) |150x150x300
200%400 200%200%200 200%200%400
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Table 3 Ultimate stresses

obtained from this experiment

fu kef/em®
, Jau
Cylinder Cube Prism
Cy|Cy|Cy Cu|Cu|Cu Cup | Cup [Cup Pr| Pr| Pr Prp|Pr,p|Pr,p 2
o0 laoyasicol O |ao|as|en| PO |G | 08 [ en | T |aojas)co) PrrO 10|15 o) ket/em
2901 279|287 273/ 258] 359 | 371 [3151339 13241 446 | 404 | 377 | 342 | 338 | 339|338 277| 276] 253| 331 346{ 273 | 261 | 266
283| 276| 281| 277) 248| 332 | 382 (326|346 | 303 | 403 | 413 | 354 | 357 | 334 |304| 346 289| 269| 270| 317! 331| 266 | 261 | 266 198
298| 296 286} 276 392 | 377|344 {338 399 | 380 | 370 | 327 310] 350 307} 274, 308] 299 278 } 258
270 327 352 298 276
514] 467| 490, 451|445} 629 | 633 [520[466 [471 | 677 | 676 | 530 | 442 | 515 |525| 545| 456| 377| 443| 517| 542| 465 | 379 | 452
535439 464] 412/ 474 643 [592]506 452 - | 687 | 682 | 515 | 478 | 506 | 49| 475] 418) 355| 444] 491] 494 424 1361 | 450 360
450} 481] 447| 450, 628 | 662 | 457 | 445 730 | 667 | 527 | 496 488 503| 444| 401 522|525| 418 | 377
461 536 523 432 422
707 762} 688] 639) 656| 838 | 837 | 749 | 670 | 681 | 967 | 961 | 747 | 754 | 765 | 701| 654] 680 520| 514] 712 782 642 | 618 | 660
725743\ 679|676 678 785 | - |762[718|661| 851 | 926 | 758 | 725 | 737 |702| 663 699|545 603 694] 718| 656 | 647 | 610 508
754| 763| 668| 701, 813 - 1725| - 902 { 962 | 755 - 731| 682] 607| 638 7347111650 -
656 - 763 609 669
9971942} 774)816| 727| 968 [ 975|828 | 773|581 | 1041 [1116]| 877 | 934 | 735 | 834| 886| 757| 576| 614] 939] 919| 750 | 849 | 664
933|850 814|776 - 11019{913|821| - - {1016{1035| 878 | 818 | 691 |926] 736 694] 701} 602! 884] 947] 709 | 805 | 678 799
943 - 1822 - 919 1959|858 | - 10231025 - 309 8721930 727 752, 863|959 730 | 810
856 - - 636 697
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Fig. 1 Size effect for cylinder specimens Fig. 2 Comparison of values calculated by Eq. (3)
with measured compressive strengths
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e am or | e | ©v | Cu | Pr | Cup|Prp
5 |107]126]1.08]139]1.10

Cy(10) 10 | 1.001.11]095 | 1.20 | 098
CF=1.00 15 096|103 (088 1.10 | 0.92

20 | 094]098] 084} 104|088

5 |111|131(113| 145|115
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20 | 098] 102|088 108|092
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