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Mix number -»
Standard test conditions’
Sealed
dlf, = 0.4
o/f, = 0.5
alf, = 0.6 24 19 21
a/f, = 0.7 9 22 33
Recovery 29 28 27
to = 8 days 31 32 30
Paste 39 38
¢ numbers listed in A.1.T s the test serial number.

* The standard test conditions are :

65 % RH
21°C

Loading after 1 day in the mould, 26 days of water curing and 2 days of preparation

(air curing)
olf, = 1/3




Cement 129 161! 247 260" 3202 | 375° | 390
FLA 69 69 100 40 45 0 0
MS-slurry* 0 0 0 36 | 60 | 715 | 76
Sand 0-4 mm* 754 640 618 600 610 615 521
Gravel 4-8 mm 246 272 244 257 186 188 247
Granite 8-16 mm 985 1089 977 1026 1106 |-1120 | 989
Tap water 170 165 170 150 95 70 63
Plasticizer® 0 0 0 2,4 1,6 1,6 | 24
Superplasticizer® 0 0 0 0 8,8 12,18 | 12,93
Mean f, (MPa) 10 15 37 41 81 101 101
W/® + Cy 0,859 | 0,717 | 0,490 | 0,531 | 0,331 | 0,280 | 0,257
Aggregate ratio 0,84 0,84 0,78 0,79 0,78 { 0,78 | 0,76
A/C + P)™ 10,03 | 8,70 | 5,30 591 | 4,80 | 4,65 | 4,09
Aggrégate < 4 mm 0,40 0,34 0,35 0,34 0,33 | 0,34 | 0,32

*51.6 % Dry matter

® 36 % Dry matter

¢ 34 % Dry matter

496 % Dry matter

! Cement 1 : PC(R) ; - ASTM type I

2 Cement 2 : PC(A/L/S) ; ASTM type IV-V

3 Cement 3 : PC(R/L/S/H) ; ASTM type -1V

* Water/Binder ratio. The admixture water has been accounted for. The amount of water in
the sand is together with the gravel and granite considered as saturated and surface-dry
materials and the water is not included in the water/binder ratio.

** Aggregate/binder ratio. )



9009111 | 1 2425 - 0.95 155

9009132 | 3 2449 - 0.55 105 -

901022-3 | 2 2436 | 2388 | 0.89 105 91.4 89.7
9010244 | 2 2453 | 2378 1.30 40 22.0 22.8
9010295 | 2 2413 | 2373 1.15 65 89.8 91.0
901031-6 | 2 2446 | 2374 | 0.90 115 88.2 90.3
9011057 | 5 2508 | 2466 1.20 185

9011078 | 5 2530 | 2465 | 0.80 210

9011129 | 2 2449 | 2360 | 0.80 130

901210-11 | 6 2544 | 2502 | 0.95 210 11.9 10.3
901212-12 | 6 2542 | 2501 0.90 190 3.5 3.0
90121713 | 6 2535 | 2492 | 0.80 190

910109-16 | 5 2454 | 2467 1.05 205

910114-17 | 5 2524 | 2469 | 0.70 200

91012119 | 5 2494 | 2471 0.90 195

91012320 | 6 2505 | 2504 | 0.80 190

91012821 | 6 2519 | 2499 | 0.70 185

91013022 | 5 2462 | 2458 | 0.70 180

91020624 | 2 2421 | 2337 1.25 110

91021125 | 4 2406 | 2377 | 0.60 200

L



910213-26 7 2507 2500 1.35 205

910305-27 6 2519 2490 0.95 210 10.9 9.4
910306-28 5 2489 2455 1.30 205 18.0 16.0
910311-29 2 2440 2359 0.80 60 81.0 80.7
910403-30 6 2546 2486 0.71 215

910408-31 2 2403 2317 0.75 150

910410-32 5 2491 2442 1.05 215

910415-33 6 2517 2494 0.70 235

910502-38 6 - 2050 - ---

910507-39 5° 1960 1959 - ---

‘Paste (No aggregate) -




900911-1 173 65 10 190 17737 -

900913-2 1/3 65 37 465 26867 -

901022-3 1/3 65 18 239 24603 42840
901024-4 1/3 | Sealed 16 262 20089 39889
901029-5 0.4 65 14 256 - 42409
901031-6 0.5 65 18 438 - 44023
901105-7 1/3 65 84 799 35223 59614
901107-8 1/3 | Sealed 83 823 33491 59087
901112-9 0.75 65 13 1093 - 39939
901210-11 1/3 65 102 850 39996 60654
901212-12 1/3 | Sealed 101 877 38514 58352
901217-13 0.4 65 104 1056 —— 58646
910109-16 0.4 65 81 970 -— 58510
910114-17 0.6 65 80 1427 - 57857
910121-19 0.5 65 I 1198 - 58135
910123-20 0.5 65 102 1337 - 57044
910128-21 0.6 65 105 1549 — 56377
910130-22 0.7 65 9 1658 - 56635
910206-24 0.6 65 13 559 —_ 43513
910211-25 1/3 65 41 508 26988 47736
910213-26 1/3 65 101 866 38995 « 57578
910305-27 1/3 65 97 817/683° 39421 56733




910306-28 13 65 78 749/603° 34931 56837
910311-29 173 65 15 223/190° 21883 42783
910403-30 1/3 65 78 705 36643 54199
910408-31 1/3 65 9 177 17552 36799
910410-32 173 65 59 618 31683 | 52421
910415-33 0.7 65 95 1717 - 55178
910502-38 1/3 65 106 1715 20636 28391
910507-39 173 65 78 1377 18797 28717
* Recovery strain




DEVELOPMENT OF MECHANICAL PROPERTIES




Table A.5.1 Strength- and stiffness development for 900911-1

t-t f, E, €
Hours MPa MPa pe
0 10 17737 190
696 14 31381 171
1344 14 23292 172
2712 15 23314 180
4752 14 28306 140
fo =10 o/fy = 0.33 RF =65 % to = 29 days
Table A.5.2 Strength- and stiffness development for 900913-2
t-t f, - E, €
Hours MPa MPa pe
0 37 26867 465
744 47 33281 431
1296 46 32583 433
2664 47 32832 436
4704 48 33680 427
fo =37 ol/fy = 0.33 RF =65 % to = 29 days




Table A.5.3 Strength- and stiffness development for 901022-3

t-t £ E, €
Hours MPa MPa e
o . 18 24603 239
864 25 31228 231
1536 25 30994 236
2904 26 34305 214
4872 28 35478 224
fo=18 olfy = 0.33 RF=65% . ty = 29 days
Table A.5.4 Strength- and stiffness development for 901024-4
t-t f, E, €
Hours MPa MPa pe
0 16 20089 262
816 22 32011 197
1488 25 36224 194
2856 25 39047 176
4824 30 39686 202
fo =16 glfy = 0.33 RF = Sealed to = 29 days




Table A.5.5 Strength- and stiffness development for 901029-5

t-to f E, €
Hours MPa MPa pe
0 S 256
624 21 28107 225
1560 22 28082 235
2880 23 30650 217
4920 23 27374 252

fo =14 o/fy = 0.4 RF =65 % tp = 29 days

Table A.5.6 Strength- and stiffness development for 901031-6

t-t £ E, e,
Hours MPa MPa HE
0 18 — 438
816 24 24039 349
1536 25 24703 349
2832 ‘ 27 125689 344
4872 27 26278 344

t, = 29 days

fo=18 glfy = 0.5 RF=65%
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Table A.5;7 Strength- and stiffness development for 901105-7

t-t f, E, €,
Hours MPa MPa He
0 84 35223 799
864 97 42791 720
1536 99 44501 698
3024 98 45249 689
£, =84 olfy =033 RF = 65 % t, = 29 days
Table A.5.8 Strength- and stiffness development for 901107-8
t-t f, E, €
Hours MPa MPa pe
0 I 83 33491 823
816 91 39629 738
1488 98 43788 708
. 2976 91 41298 709
4896 98 45502 674
fo =83 olfy = 0.33 RF = Sealed to = 29 days

.11



Table A.5.9 Strength- and stiffness development for 901112-9

t-t f. E, €
Hours MPa MPa pe
0 13 ——— 1093
864 16 8542 751
1536 18 12246 589
2928 18 12129 588
4920 19 12679 662
fo=13 o/fy = 0.75 RF =65 % to = 29 days
Table A.5.11 Strength- and stiffness development for 901210-11
t-t f, E, €,
Hours MPa MPa e
0 - 102 39996 850
864 108 44488 795
1536 112 46544 779
3096 104 45001 764
5136 114 48251 761
fo = 102 a/fy = 0.33 RF=65% to = 29 days




Table A.5.12 Strength- and stiffness development for $01212-12

t-% f. E, &
Hours MPa MPa pe
0 101 38514 877
816 112 44629 808
1488 110 44539 799
3048 116 47416 784
5088 ' 114 47210 773
£, = 101 olfy = 0.33 RF = Sealed t, = 29 days
Table A.5.13 Strength- and stiffness development for 901217-13
t-t f, ~E &
Hours MPa MPa pe
0 104 R 1056
864 118 42103 950
1560 109 40239 941
2904 114 41811 935
fo = 104 - olfpy =04 RF =65% to = 29 days




Table A.5.16 Strength- and stiffness development for 910109-16

t- t0 fc E| €
Hours .MPa MPa ue
0 81 J— o 970
816 91 37142 842
1488 95 38240 835
2880 96 38278 843

fo =81 alfy = 0.4 RF=65% t, = 29 days

Table A.5.17 Strength- and stiffness development for 9101 14-17

t-t f; E, €
Hours MPa MPa pe
0 g | e 1427
838 86 26181 1279
1632 97 29649 1231
2880 100 29936 1248

fo =80 o/fy = 0.6 RF=65% t, = 29 days

A.14



Table A.5.19 Strength- and stiffness development for 910121-19

t-% f, E, €
Hours MPa MPa pe
0 .19 . 1198
864 ) 93 31714 1058
1536 86 32184 980
2904 93 33781 1000
|
fo=179 o/f5 = 0.5 RF = 65 % to = 29 days
Table A.5.20 Strength- and stiffness development for 910123-20
t-ty f, E, €,
Hours MPa MPa pe
0 102 - 1337
816 121 37211 1164
1488 109 34865 1146
2856 126 38556 1158
fo = 102 a/fy = 0.5 RF=65% to = 29 days




Table A.5.21 Strength- and stiffness development for 910128-21

t-t f. E, &
Hours MPa - MPa e
0 105 e 1549
984 116 31490 1426
1536 116 32139 1396
2928 124 33398 1394
fo = 105 d/fy = 0.6 RF =65% to = 29 days

Table A.5.22 Strength- and stiffness development for 910130-22

t-1t f, . E, €,
Hours MPa MPa e
0 7 ] e ’ 1658
936 84 24217 1424
1488 93 27421 1356
2880 93 26256 1383
fo =179 o/fy = 0.7 RF =65 % to = 29 days




Table A.5.24 Strength- and stiffness development for 910206-24

t-t f E, €
Hours MPa MPa HE
0 13 — 559
1152 19 20641 346
1680 18 18262 408
2856 19 17835 400
fo=13 olfo = 0.6 RE = 65 % to = 29 days

Table A.5.25 Strength- and stiffness development for 910211-25

t-t f, E, €
Hours MPa MPa pe

0 41 26988 508
960 47 30411 497
1560 47 29798 497
2928 50 31835 479
7584 47 24450 607

fo =41 ~ olfy =033 RF=65% ty = 29 days




Table A.5.26 Strength- and stiffness development for 910213-26

t-t f, E, €
Hours MPa MPa He
0 101 38995 866
648 112 44666 804
912 112 46062 779
1512 116 55059 780
2880 118 48531 768
7536 124 47988 790

fo = 101 a/fy = 0.33 RF =65 % ty = 29 days

Table A.5.27 Strength- and stiffness development for 910305-27

t-to f, E, €
Hours " MPa MPa pe
0 97 39421 817
816 107 46336 740
1560 111 44076 800
3096 118 50508 729
7128 117 47879 764

fo =97 . o/fy = 0.33 RF=65% ty = 29 days

Recovery

A.18




Table A.5.28 Strength- and stiffness development for 910306-28

t-t f. E, €&
Hours MPa MPa e
0 78 34931 749
792 90 42034 680
1632 95 44343 665
3072 97 45706 660
7104 97 44595 673

fo =178 alfy = 0.33 "RF=65% to = 29 days

Recovery

Table A.5.29 Strength- andA stiffness development for 910311-29

t-t f. E, €
Hours MPa MPa e
0 15 21883 223
888 20 30188 210
1512 23 33465 182
2952 22 29651 200
6984 22 30129 © 200

fo=15 a/fy = 0.33 RF =65 % to = 29 days

Recovery




Table A.5.30 Strength- and stiffness development for 910403-30

t-t f. E, €

Hours MPa MPa e

0 78 36643 705

504 101 46842 653

1104 110 . 49512 651

1896 108 48657 660

3408 113 51898 632
fo=178 a/fy = 0.33 RF =65 % to = 8 days

Table A.5.31 Strength- and stiffness development for 910408-31

t-t f. E, €

Hours MPa MPa e

0 9 17552 177

504 14 26398 160

1248 31 54984 150

1896 17 33781 129

3264 15 28117 145
fo=9 olfy = 0.33 RF =65 % ty = 8 days




Table A.5.32 Strength- and stiffness development for 910410-32

t-t f E, &
Hours MPa MPa HE
0 59 31683 618
456 77 42532 549
1200 84 43799 570
1896 89 49428 513
3216 87 46940 530
fy =159 alfy = 0.33 RF =65 % t, = 8 days
Table A.5.33 Strength- and stiffness development for 910415-33
t-t f. E, €
Hours ' MPa MPa pe
0 e 1717
696 106 26837 1566
1416 106 27609 1503
2952 111 30065 1431
6072 108 26093 1619
fo =095 alfy = 0.7 RF =65 % t, = 29 days




Table A.5.38 Strength- and stiffness development for 910502-38

t-1 f, E, €,
Hours MPa MPa €
0 106 20636 1715
648 106 19888 1779
1320 92 18797 1701
2808 , 77 15811 1763
5640 73 12969 2046
fo = 106 olfy = 0.33 RF = 65 % to = 29 days
Table A.5.39 Strength- and stiffness development for 910507-39
t-1t f, E, €,
Hours ) MPa MPa pe
0 " 78 18797 1377
672 58 12767 1480
1560 7 17296 1505
2688 72 16482 1480
5520 72 13392 1821
fo =178 | a/fy = 0.33 RF = 65 % to = 29 days




Average strains and weightloss
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