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APPENDIX A

Setting Times of Concretes



Table A.1 Setting times of CR-FN(0.65) concrete

64

Sample: CR-FN(0.65)

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance

(min) (in%) Sample 1 | Sample 2 (psi)
270 | 28 28 28

330 1 66 58 62

420 1/2 50 50 100

600 1/2 92 94 186
720 1/4 68 82 300

960 1/10 58 60 590
1080 1/20 40 36 760
1260 1/20 56 60 1160
1560 1/40 54 60 2280
1740 1/40 76 78 3080
2040 1/40 102 104 4120
Initial Setting Time 910 minutes 15:10 hr:min
Final Setting Time 1985 minutes 33:05 hr:min

5000

Final Setting Time
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Table A.2 Setting times of CR-FN(0.65)10 concrete

Sample: CR-FN(0.65)10

Temperature 24°C

65

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance
(min) (in2) Sample 1 | Sample 2 (psi)
160 1 48 50 49
215 1 84 106 95
275 1/2 104 102 206
335 1/4 80 66 292
395 1/10 52 50 510
455 1/10 80 64 720
518 1/10 84 80 820
575 1/20 70 48 1180
635 1/20 84 92 1760
695 1/40 60 58 2360
755 1/40 72 70 2840
815 1/40 94 80 3680
890 1/40 108 106 4360
Initial Setting Time 390 minutes 6:30 hr:min
Final Setting Time 850 minutes 14:10 hr:min

5000

OB e e e o Gt e e O

o8}
S
(=]
=]

2000

1000

Penetration Resistance, psi
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Table A.3 Setting times of NC(0.65) concrete

66

Sample: NC(0.65)

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance
(min) (inz) Sample 1 Sample 2 (psi)
150 1/2 38 58 96
210 1/2 132 124 256
270 1/4 170 186 710
330 1/20 92 90 1820
390 1/40 96 102 3960
450 1/40 156 176 6640
Initial Setting Time 250 minutes 4:10 hr:min
Final Setting Time 390 minutes 6:30 hr:min

Penetration Resistance, psi

7000

6000 -
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3000
2000

1000

Final Setting Time

Initial Setting Time
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Table A.4 Setting times of CR-FM(0.45) concrete

Sample: CR-FM(0.45)

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance

(min) (inz) Sample 1 | Sample 2 (psi)

445 ] 88 94 91

610 1/2 178 146 324

700 1/4 134 130 528

790 1/10 136 116 1260

850 1/20 96 84 1800

1200 1/40 130 124 5080
Initial Setting Time 690 minutes 11:30 hr:min

Final Setting Time 1085 minutes 18:05 hr:min

6000
25000
g Final Setting Time
E 4000 €5 me o e S B e e o e Sl oo g i e
S |
- 1
Z 3000 !
o |
g 2000 |
= |
£ 1000 | Initial Setting Time i
= €mmmmomooos A== :
=9 0 o v V. Y

360 480 600 720 840 960 1080 1200

Elapsed Time, min
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Table A.S Setting times of CR-FM(0.45)10 concrete

Sample: CR-FM(0.45)10 Temperature 24°C
Elapsed Time |Needle Area Load (pounds) Average Penetration Resistance
(min) (in%) Sample 1 | Sample 2 (psi)
235 1 40 56 48
295 1 110 136 123
355 1/2 112 184 296
415 1/4 114 152 532
475 1/10 104 112 1080
535 1/20 70 90 1600
595 1/40 92 64 3120
655 1/40 168 130 5960
Initial Setting Time 410 minutes 6:50 hr:min
Final Setting Time 615 minutes 10:15 hr:min
6000
5000
2 Final Setting Time
g 4000 f€mmmmmm o
) 1
= 1
S -
2 3000 |
%] 1
7 |
= 1
£ 2000 .
= |
g :
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Cmmmm e !
0 — : N o
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Table A.6 Setting times of CR-FN(0.45) concrete

Sample: CR-FN(0.45)

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance

(min) (in%) Sample 1 | Sample 2 (psi)

270 1 45 44 45

580 1/4 80 76 312

985 1/10 128 80 1040

1210 1/20 104 84 1880

1420 1/40 70 66 2720

1605 1/40 92 82 3480

1845 1/40 110 106 4320
Initial Setting Time 700 minutes 11:40 hr:min

Final Setting Time

1750 minutes

29:10 hr:min

Penetration Resistance, psi
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2000

1000

0 +
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Table A.7 Setting times of CR-FN(0.45)10 concrete

Sample: CR-FN(0.45)10 Temperature 24°C

Elapsed Time |Needle Area Load (pounds) Average Penetration Resistance
(min) (in%) Sample | | Sample 2 (psi)
145 1 96 114 105
205 1/2 146 168 314
265 1/4 140 146 572
325 1/10 76 106 910
385 1/20 66 70 1360
445 1/20 76 104 1800
505 1/40 64 76 2800
565 1/40 116 100 4320
Initial Setting Time 245 minutes 4:05 hr:min
Final Setting Time 550 minutes 9:10 hr:min
5000
Final Setting Time
4000 f€=- === mm e e
.g‘ :
& |
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Table A.8 Setting times of CR-PA(0.45) concrete

Sample: CR-PA(0.45)

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance

(min) (in®) Sample 1 | Sample 2 (psi)

560 1 50 60 55

770 1/2 94 60 154

1010 1/4 120 138 516

1250 1/10 136 144 1400

1400 1/20 112 122 2340

1580 1/40 108 112 4400

Initial Setting Time
Final Setting Time

995 minutes
1550 minutes

16:35 hr:min
25:50 hr:min
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Table A.9 Setting times of CR-PA(0.45)10 concrete

1000 Initial Setting Time

Sample: CR-PA(O45)10 Temperature 240C
Elapsed Time |Needle Area Load (pounds) Average Penetration Resistance
(min) (in’) Sample 1 | Sample 2 (psi)
205 1 100 86 3
325 1/2 114 108 222
445 1/4 140 122 524
565 1/10 106 86 960
645 1/20 84 50 1340
785 1/20 90 100 1900
805 1/40 60 70 2600
835 1/40 66 84 3000
900 1/40 120 130 5000
Initial Setting Time 445 minutes 7:25 hr:min
Final Setting Time 860 minutes 14:20 hr:min
6000
~ 5000
a
g Final Setting Time
8§ 4000 f<€--~-mmmmmm e e e
R d 1
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& 3000 :
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Table A.10 Setting times of CR-RA(0.45) concrete

Sample: CR-RA(0.45)

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance

(min) (i112) Sample 1 Sample 2 (psi)

625 1 76 74 75

705 1/2 72 74 146
1110 1/10 40 38 390
1335 1/10 50 56 530
1545 1/20 32 34 660
1725 1/20 38 38 760
2145 1/40 32 32 1280
2565 1/40 54 52 2120
2925 1/40 70 74 2880
3225 1/40 84 86 3400
3330 1/40 92 90 3640
3585 1/40 100 102 4040
Initial Setting Time 1300 minutes 21:40 hr:min
Final Setting Time 3550 minutes 59:10 hr:min
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0
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Table A.11 Setting times of CR-RA(0.45)10 concrete

Sample: CR-RA(0.45)10 Temperature 24°C
Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance
(min) (i112) Sample 1 | Sample 2 (psi)
165 1 124 124 124
285 1/2 164 192 356
345 1/4 126 144 540
405 1/10 88 92 900
600 1/20 108 106 2140
675 1/40 56 80 2720
855 1/40 86 104 3800
915 1/40 106 108 4280
Initial Setting Time 340 minutes 5:40 hr:min
Final Setting Time 880 minutes 14:40 hr:min
5000

Final Setting Time
4000 P -~ = T S~ v SRR R o B i s S =

3000

2000
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1000
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Table A.12 Setting times of NC(0.45) concrete

|Sample: NC(0.45) Temperature 24°C
Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance
(min) (inz) Sample 1. | Sample 2. (psi)
145 1 30 30 30
175 1 70 60 65
220 1/2 190 190 380
250 1/4 160 160 640
265 1/10 82 90 860
290 1/20 80 56 1360
320 1/40 80 70 3000
350 1/40 96 116 4240
Initial Setting Time 235 minutes 3:55 hr:min
Final Setting Time 345 minutes 5:45 hr:min
5000
= Final Setting Time
B 4000 fl = i e e e e e e e
g
|
< 3000
3
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= 2000
£
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140 170 200 230 260 290 320 350

Elapsed Time, min

75



Table A.13 Setting times of CR-FM(0.25) concrete

Sample: CR-FM(0.25)

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance
(min) (inz) Sample 1 Sample 2 (psi)
160 1 96 168 132
210 1/2 140 86 226
280 1/4 170 90 520
330 1/10 118 140 1290
390 1/20 134 168 3020
450 1/40 112 110 4440
Initial Setting Time 275 minutes 4:35 hr:min
Final Setting Time 430 minutes 7:10 hr:min
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Table A.14 Setting times of CR-FM(0.25)10 concrete

Sample: CR-FM(0.25)10

Temperature 24°C

Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance
(min) (in’) Sample 1 | Sample 2 (psi)
120 1 38 40 39
150 1/2 154 144 298
190 1/4 142 166 616
230 1/10 128 130 1290
270 1/20 122 122 2440
340 1/40 130 138 5360
Initial Setting Time 175 minutes 2:55 hr:min
Final Setting Time 310 minutes 5:10 hr:min
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Table A.15 Setting times of NC(0.25) concrete

[Sample: NC(0.25) Temperature 24°C |
Elapsed Time | Needle Area Load (pounds) Average Penetration Resistance
(min) (in%) Sample 1 | Sample 2 (psi)
185 1 110 108 109
238 1/2 112 180 292
295 1/4 130 106 472
355 1/10 132 144 1380
415 1/20 190 172 3620
445 1/40 156 176 6640
Initial Setting Time 300 minutes 5:00 hr:min
Final Setting Time 420 minutes 7:00 hr:min
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APPENDIX B

Heat Evolution of Fresh Concretes



Table B.1 Heat evolution of fresh concretes

Time Temperature (Degree Celsius)
(Hours) CR-FM(0.25) CR-FM(0.25)10 NC(0.25)
Actual Rise Actual Rise Actual Rise
0 30 1 30 1 29 0
1 A 2 31 2 30 1
2 33 4 32 3 31 2
3 34 5 33 4 31 2
4 35 6 34 3 32 3
S 35 6 35 6 33 -+
6 36 7 35 6 33 4
7 36 7 36 7 34 5
8 36 7 37 8 35 6
9 37 8 L 8 38 9
10 37 8 38 9 44 15
11 38 9 39 10 93 24
12 38 9 40 11 61 32
14 39 10 42 13 68 39
16 40 11 43 14 70 41
18 40 11 43 14 71 42
20 40 11 44 15 70 41
22 40 11 44 15 69 40
24 40 11 44 15 67 38
28 39 10 44 15 63 34
32 39 10 44 15 60 31
36 39 10 44 15 57 28
40 38 9 43 14 2D 26
44 38 9 42 13 52 23
48 38 9 42 13 50 21
54 37 8 40 11 47 18
60 37 8 39 10 45 16
66 36 7 38 9 42 13
72 36 ) 37 8 41 12
84 35 6 35 6 38 9
96 34 S 34 5 36 7
108 33 4 33 4 35 6
120 33 4 32 3 34 5
132 32 3 32 3 33 4
144 32 3 31 2 32 3
156 31 2 31 2 32 3
168 31 2 31 2 31 2

Note: Temperature of Environment is 29 Degree Celsius



APPENDIX C

Compressive Strength of Concretes



Table C.1 Compressive strengths of CR-FN(0.65) concrete
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[Concrete : CR-FN(0.65) (W/B = 0.65)

Slump = 85 mm 1

Age 5 | Diameter| Height | Weight Density Load |Comp. Strength
©ays) | " em) | em) | ko) | kemd | @om) | ovpa)
1 10.00 | 20.17 | 3.66 | 2,312 6.58 | 8.38
7 2 9.99 2020 [ 3.71 [ 2344 (2319 6.14 | 784 | 836
3 10.08 | 20.26 | 3.72 | 2,302 7.06 | 8.85
1 10.05 | 2040 | 3.78 | 2,337 8.39 | 10.58
28 2 9.94 20401 .3.75 }2,370 | 2,332 { 7.78 1 10.03] 1042
3 10.05 | 20.12 | 3.65 | 2,288 8.44 | 10.64
1 9.97 20.17 1 13.75 1.2:883 11.16 | 14.30
60 2 10.00 | 20.39 | 3.79 | 2,368 | 2,379 | 10.14 | 12.92 | 13.55
3 9.96 20.18 | 3.75 | 2,386 10.45 | 13.42
1 10.00 | 20.30 [ 3.70 | 2,322 10.81 | 13.76
90 2 10.01 | 20.55 | 3.83 | 2,369 | 2,342 | 10.75 | 13.67 | 13.73
3 10.00 | 2047 | 3.75 | 2,334 10.81 | 13.76
1 10.06" | 20384 376" | 2.3 11.62 | 14.63
180 2 10.18 | 2027 | 3.82 | 2317 2,333 | 11.11 ] 13.66 | 14.22
3 9.97 20.04 | 3.69 | 2,360 11.21 | 14.37

Table C.2 Compressive strengths of CR-FN(0.65)10 concrete

[Concrete : CR-FN(0.65)10 (W/B = 0.65)

Slump =70 mm |

Age Diameter| Height | Weight Density Load |Comp. Strength
Sample 3
(Days) (cm) (cm) (kg) (kg/m”) (ton) (MPa)
1 10.00 | 20.03 | 3.70 | 2,351 8.62 | 10.98
7 P 10.02 | 20.03 | 3.70 | 2,344 | 2,357 | 8.11 | 10.29 | 10.40
3 9.96 20.03 [ 3.71 | 2,376 7.73 | 9.93
1 9.94 2025 | 3.75 1 2.388 12.94 | 16.68
28 2 10.02 ) 20.27 | 3.77 | 2,362 | 2,363 | 11.54 | 14.64 | 15.30
3 10.02 | 20.80 | 3.84 | 2,341 11.49 | 14.58
1 10.04 | 20.23 | 3.71 | 2,315 17.14 | 21.66
60 2 10.04 | 20.78 | 3.85 | 2,338 | 2,324 | 18.67 | 23.59 | 22.54
3 9.98 20.46 | 3.71 | 2,319 17.49 | 22.37
1 10.06 | 20.53 | 3.77 | 2,311 19.13 | 24.08
90 2 10.09 | 20.46 | 3.80 | 2,322 ] 2,328 | 19.21 | 24.04 | 24.63
3 9.95 20.37 § 3.76 | 2.352 20.04 | 25.79
1 9.96 2037 | 3.82 | 2,408 20.50 | 26.32
180 2 10.04 | 20.34 | 3.81 | 2,367 | 2,372 | 19.63 | 24.81 | 25.90
3 10.00 | 2035 | 3.74 | 2,341 20.85 | 26.56




Table C.3 Compressive strengths of NC(0.65) concrete
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[Concrete : NC(0.65) (W/B = 0.65)

Slump = 70 mm

Age S l Diameter| Height | Weight Density Load |Comp. Strength
ays) | ") em) | em) | k@) | gmd) | om) | vpa)
1 10.05 | 19.60 | 3.71 | 2,387 188F 1 2317
7 2 9.90 20.20 | 3.72 | 2,394 | 2,317 | 18.74 | 2435 | 23.54
B 10.40 | 20.30 | 3.74 | 2,170 19.60 | 23.08
1 9.97 20.08 | 3.70 | 2,361 25.06 | 32.11
28 2 9.97 20.09 | 3.73 | 2,379 | 2,372 | 2445 | 31.34 | 31.92
3 10.02 | 20.25 | 3.79 | 2,375 2547 | 32.32
1 10.03; § 20.05 | 3.70 1.2,337 29.11 | 36.87
60 2 9.95 20.13 | 3.73 | 2,384 | 2,364 | 26.34 | 33.89 | 36.21
3 9.95 20.25 | 3.73 | 2,370 29.44 | 37.88
1 10.00 | 20.23 | 3.70 | 2,330 28.07 | 35.76
90 2 10.00 | 20.17 | 3.70 | 2,337 | 2,327 | 29.98 | 38.19 | 37.45
3 10.04 | 20.20 | 3.70 | 2,315 30.38 | 38.39
1 10.05 | 19.96 | 3.68 | 2,325 30.54 | 38.52
180 2 10.09 | 20.14 | 3.76 | 2,336 | 2,329 | 32.58 | 40.76 | 38.94
3 10.07 | 20.10 | 3.72 | 2,325 29.89 | 37.55

Table C.4 Compressive strengths of CR-FM(0.45) concrete

[Concrete : CR-FM(0.45) (W/B = 0.45)

Slump = 100 mm ]

Age " l Diameter| Height | Weight Density Load |Comp. Strength
(Days) ampe (cm) (cm) (kg) (kg/m3) (ton) (MPa)
1 9.98 2039 | 3.73 | 2,338 6.14 | 7.85
7 2 10.04 | 20.32 | 3.72 | 2,310 2,327 | 5.71 722 | 7.28
3 9.97 20.34 | 3.70 | 2,331 527 | 6.76
1 10.00 | 20.17 | 3.71 | 2,345 10.11 | 12.87
28 2 10.20 { 20.22 | 3.72 | 2,254 | 2,324 ]| 960 | 11.75| 12.54
3 9.96 20.04 | 3.70 | 2,373 10.12 | 13.00
1 10.02 | 20.15 | 3.72 | 2,341 12.51.4.15.88
60 2 10.04 | 2032 | 3.72 | 2,312 | 2,342 | 13.07 | 16.52 | 16.35
3 9.97 20.33 | 3.76 | 2,371 13.00 | 16.66
1 991 20.12 | 3.68 | 2,371 15.15 ] 19.65
90 2 10.00 | 20.40 | 3.78 | 2,359 | 2,365 | 15.65 | 19.93 | 19.87
3 9.99 2045 | 3.76 | 2,346 15.68 | 20.01
1 9.99 20.13 | 3.80 | 2,410 1721 | 21.96
180 2 9.95 20.53 | 3.83 | 2,400 | 2,405 | 17.33 | 22.30 | 22.52
3 10.01 2026 | 3.79 | 2,378 18.33 | 23.30




Table C.5 Compressive strengths of CR-FM(0.45)10 concrete
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Concrete : CR-FM(0.45)10 (W/B = 0.45) Slump = 90 mm 1
Age . | Diameter| Height | Weight Density Load |Comp. Strength
Days) | 7P em) | (em) | (ke kg/m®) | (ton) (MPa)
| 10.00 | 20.50 | 3.78 | 2,351 954 12 N
7 2 10.10 | 20.40 | 3.81 | 2,335 2,341 | 867 | 10.83 | 11.66
3 10.06 | 20.50 | 3.81 | 2,337 958 1. 12,05
1 10.00 | 20.25 | 3.90 | 2,455 13.72 | 17.48
28 2 9.97 20.44 | 3.80 | 2,381 | 2,402 | 13.73 | 17.59 | 17.59
3 9.94 20.11 1 3.70..} 2,370 1731 12,70
1 10.12 | 20.27 | 3.82 | 2,345 18.95 | 23.58
60 2 10.00 | 20.48 | 3.82 | 2,375 2,360 | 20.50 | 26.11 | 24.59
3 10.03 | 20.57 | 3.83 | 2,359 19.02 | 24.09
1 9.96 20.44 | 3.82 | 2,398 22.44 | 28.81
90 2 9.96 20.46 | 375 12350712358 22.11 | 28.39 | 2823
3 10.13 | 20.31 | 3.81 | 2,326 22.14 | 27.49
1 9.93 20.54 | 3.85 | 2,422 22.46 | 29.01
180 ) 10.06 | 20.37 | 3.89 | 2,404 | 2,407 | 24.44 | 30.77 | 29.22
3 10.01 | 2048 | 3.86 | 2,396 21.94 | 27.89

Table C.6 Compressive strengths of CR-FN(0.45) concrete

[Concrete : CR-FN(0.45) (W/B = 0.45)

Slump = 65 mm

Age | Diameter| Height [ Weight Density Load [Comp. Strength
Days) | """ (om) | item) | (k) (kg/m®) | (ton) (MPa)
1 10.14 | 20.22 | 3.75 | 2,298 8.87 | 10.99
7 ¢ 9.99 20.39 | 3.71 | 2,323 | 2,278 | 8.51 | 10.86 | 10.95
3 1030 | 20.73 | 3.82 | 2,213 9.17 | 11.01
1 10.04 | 2022 | 3.67 | 2,294 24.11 | 30.47
28 2 9.99 20.04 | 3.69 | 2,350 | 2,313 | 22.60 | 28.85 | 29.01
3 9.99 19.98 | 3.59 | 2,293 21.71 | 27.71
1 9.97 20.14 | 3.65 | 2,323 26.35 | 33.77
60 2 9.99 20,17 | 3.69 | 2,335 {1 2,335 | 24.72 | 31.55 | 32.31
3 9.94 20.38 | 3.71 | 2,347 24.52 | 31.61
1 9.97 19.77 | 3.56 | 2,308 27.49 | 35.23
90 2 9.94 2044 | 3.69 | 2,328 | 2,308 | 26.07 | 33.61 | 34.25
3 10.04 | 20.10 | 3.64 | 2,289 26.83 | 33.91
1 10.06 | 20.58 | 3.76 | 2,300 28.10 | 35.38
180 2 10.11 | 20.62 | 3.76 | 2,273 | 2,291 | 27.49 | 34.26 | 35.01
3 1001 | 2062 § 3.73 | 2,300 27.85 | 35.41




Table C.7 Compressive strengths of CR-FN(0.45)10 concrete
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Concrete : CR-FN(0.45)10 (W/B = 0.45) Slump =90 mm |
Age S | Diameter| Height | Weight Density Load |Comp. Strength
Days) [T em) | ©em) | ke) | kem) | qom) | vpa)
1 10.00 | 20.07 | 3.66 | 2,321 15.78 | 20.10
7 2 10.03 | 2054 | 3.75 | 2,311 | 2322|1227 | 1554 | 17.34
3 9.95 | 20.30 | 3.68 | 2,334 12.74 | 16.39
1 998 | 20.10 | 3.66 | 2,326 2457 | 31.42
38 2 9.97 | 20.14 | 3.65 | 2,321 | 2,322 | 2436 | 31.22 | 31.52
3 9.99 | 20.08 | 3.65 | 2,319 25.01 | 31.92
1 10.06 | 2041 | 3.72 | 2,292 28.21 | 35.51
60 3 10.00 | 20.52 | 3.72 {2,309 | 2,295 | 29.07 | 37.03 | 36.47
3 10.13 | 2049 | 3.77 | 2,284 29.70 | 36.87
1 10.07 | 20.44 | 3.75 | 2,305 29.87 | 37.52
90 2 9.99 | 20.13 | 3.65 | 2,313 | 2,305 | 29.56 | 37.73 | 38.54
3 10.00 | 20.24 | 3.65 | 2,296 31.68 | 40.36
1 9.90 | 20.12 | 3.79 | 2,448 33.19 | 43.14
180 2 9.97 | 2040 | 3.77 | 2,368 | 2,382 | 32.26 | 41.35 | 42.66
3 10.03 | 2027 | 3.73 | 2,330 34.34 | 43.49

Table C.8 Compressive strengths of CR-PA(0.45) concrete

[Concrete : CR-PA(0.45) (W/B = 0.45)

Slump = 80 mm

Age Diameter| Height | Weight Density Load |Comp. Strength
Sample 3
(Days) (cm) (cm) (kg) (kg/m”) (ton) (MPa)
1 10.07 | 20.12 | 3.63 | 2,266 5.86 | 7.36
7 2 10.00 | 20.34 | 3.66 | 2,293 | 2,274 | 589 | 7.50 | 6.82
3 10.05 | 2040 | 3.66 | 2,263 444 | 5.60
1 10.08 | 20.23 | 3.66 | 2,265 9.74 | 12.22
28 2 10.07 | 20.06 | 3.63 | 2,270 | 2,264 | 10.26 | 12.89 | 12.47
3 10.09 | 20.15 | 3.63 | 2,255 9.84 | 12.31
1 10.02 | 20.19 | 3.67 | 2,305 11.78 | 14.94
60 2 10.10 | 20.50 | 3.72 | 2,267 | 2,287 | 11.78 | 14.71 | 14.90
3 10.01 | 20.29 | 3.65 | 2,289 11.84 | 15.06
1 10.00 | 20.00 | 3.59 | 2,285 1295 | 16.49
90 2 9.98 20.29 | 3.66 | 2,304 | 2,291 | 12.51 | 16.00 | 16.06
3 10.00 | 20.40 | 3.66 | 2,284 12.33 { 15.70
1 10.00 | 20.30 | 3.71 | 2,328 16.20 | 20.64
180 2 9.97 2020 | 3.70 | 2,347 | 2,346 | 14.16 | 18.15 | 18.87
3 9.97 20.18 1 3,72 | 2,362 13.92 | 17.84




Table C.9 Compressive strengths of CR-PA(0.45)10 concrete
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@ncrete : CR-PA(0.45)10 (W/B = 0.45)

Slump = 85 mm —l

Age Diameter| Height | Weight Density Load [Comp. Strength
Degs) | "R (cm) | (ko) (kg/m®) (ton) (MPa)
1 9.97 20.06 | 3.58 | 2,287 10.271.13.16
7 2 9.97 1904 | 3.56,42,395 ] 2318 11042 |.1297 1 13.43
3 9.96 1996 | 3:5% | 223 11.03 | 14.16
1 9.90 20.02 | 3.61 | 2,344 15.98 | 20.77
28 2 10.00 | 20.07 | 3.62 | 2,295 2,316 | 15.85 | 20.19 | 20.66
3 10.00 | 19.96 | 3.62 | 2,307 16.49 | 21.01
1 9.97 19.85 | 3.52 12270 17.11 | 21.92
60 2 9.95 1993 | 3.62 | 2335 | 22994 17.84 | 2295 122.36
3 10.00 | 20.03 | 3.60 | 2,291 17.43 | 22.20
1 10.00 | 20.01 | 3.65 | 2,323 19.41 | 24.72
90 2 10.15 | 19.80 | 3.74 | 2,335 | 2,319 | 19.10 | 23.62 | 24.10
3 9.99 20.07 | 3.62 | 2,299 18.78 | 23.97
1 9.99 20.05 | 3.70 | 2,356 22.41 | 28.60
180 2 10.01 | 2037 | 3.73 | 2,328 | 2,340 | 21.08 | 26.80 | 27.91
3 9.97 20,35 | 391 | 2.3%6 22.11 | 28.34

Table C.10 Compressive strengths of CR-RA(0.45) concrete

Concrete : CR-RA(0.45) (W/B = 0.45) Slump = 75 mm
Age Diameter| Height | Weight Density Load [Comp. Strength
Sample 3
(Days) (cm) (cm) (kg) (kg/m’) (ton) (MPa)
1 10.06 | 2049 | 3.66 | 2,248 3.82 | 4.81
7 2 9.92 2040 | 3.63 | 2,303 | 2,293 | 3.72 | 482 | 4.84
3 9.98 20.29 | 3.69 | 2,326 3.82 | 4.89
1 10.03 | 20.07 | 3.69 | 2,328 8.99 | 11.38
28 2 9.91 2045 | 3.63 | 2,302 | 2,308 | 9.02 | 11.70 | 11.50
3 9.94 20.25 | 3.60 | 2,292 8.85 | 11.41
1 9.98 20.18 | 3.59 | 2,275 9171 .11.73
60 2 10.23 | 20.10 | 3.70 | 2,241 {2,259 | 933 | 1135 11.58
3 10.04 | 20.58 | 3.68 | 2,260 9.23 | 11.66
1 9.92 20.19 | 3.62 | 2,321 9.58 | 12.40
90 2 10.00 | 20.19 | 3.61 | 2278 | 2,304 | 1024 | 13.05 | 12.52
3 9.92 20.08 | 3.59 | 2,314 9.35 | 12.10
1 10.01 1990 | 3.58 | 2,287 10.36 | 13.17
180 2 10.01 [ 20.40 | 3.64 | 2,268 | 2,280 | 11.72 | 14.90 | 14.07
3 9.96 20.17 1 3.59 | 2,286 11.01 | 14.14




Table C.11 Compressive strengths of CR-RA(0.45)10 concrete
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Concrete : CR-RA(0.45)10 (W/B = 0.45) Slump = 70 mm
Age S [ Diameter| Height | Weight Density Load |Comp. Strength
Days) || (em) | (em) | (ko) kg/m®) | (ton) (MPa)
1 9.97 2031 | 3.63 | 2,288 6.80 | 8.71
7 2 9.91 20.27 | 3.65 | 2333|2297 | 663 | 860 | 9.18
3 10.05 | 20.62 | 3.71 | 2,269 8.12 | 10.24
1 10.03 | 20.64 | 3.69 | 2,261 15.24 | 19.30
28 2 10.03 | 20.35 | 3.66 | 2276 | 2,266 | 15.73 | 19.92 | 19.38
3 9.97 2051 | 3.58w) 2,262 14.76 | 18.91
1 10.00 | 20.17 | 3.61 | 2,279 21.13 | 26.91
60 2 10.16 | 2048 | 3.69 | 2225 2,284 | 21.01 | 25.93 | 26.78
3 10.03 | 20.80 | 3.86 | 2,348 o142 | 2151
1 9.97 2048 | 3.72 | 2,326 22.54 | 28.89
90 2 9.94 20.54 | 3.67 | 2,303 | 2,301 | 22.64 | 29.19 | 28.63
3 10.00 | 20.25 | 3.61 | 2,273 21.83 | 27.81
1 10.02 | 20.66 | 3.64 | 2,235 27.24 | 34.56
180 2 9.95 2042 | 3.66 | 2,306 | 2,288 | 24.89 | 32.03 | 32.51
3 9.96 2047 | 3.70 | 2,321 24.10 | 30.94

Table C.12 Compressive strengths of NC(0.45) concrete

[Concrete : NC(0.45) (W/B = 0.45)

Slump = 90 mm 1

Age Diameter| Height | Weight Density Load |Comp. Strength
Sample 3
(Days) (cm) (cm) (kg) (kg/m”) (ton) (MPa)
1 10.03 | 2045 | 3.92 | 2,426 25.79 | 32.66
7 2 9.97 2020 | 3.88 | 2,459 | 2,456 | 23.85 | 30.57 | 29.91
3 9.95 2036 | 3.93 | 2,482 20.59 | 26.50
1 10.00 | 20.44 | 3.87 | 2,410 39.41 | 50.20
28 2 9.97 20.50 | 3.88 | 2,423 | 2,411 | 38.90 | 49.85 | 50.03
3 10.07 | 20.35 | 3.89 | 2.401 39.83 | 50.03
1 10.11 | 20.26 | 3.90 | 2,399 42.56 | 53.04
60 2 9.96 2045 | 3.89 | 2,443 | 2,420 | 41.30 | 53.04 | 52.55
3 10.01 20.56 | 391 | 2418 40.57 | 51.58
1 9.94 20.55 | 3.87 | 2,427 43.58 | 56.19
90 2 10.30 | 20.41 3.99 | 2350 2,397 | 42.83 | 51.43 | 53.78
3 10.04 | 2045 | 391 | 2,414 42.51 | 53.72
1 10.02 | 2032 | 3.86 | 2,409 43.58 | 55.29
180 2 9.98 2039 | 3.90 | 2,446 | 2,427 | 42.83 | 54.78 | 54.53
3 10.06 | 20.39 | 3.88 | 2,398 42.51 | 53.51




Table C.13 Compressive strengths of CR-FM(0.25) concrete
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[Concrete : CR-FM(0.25) (W/B = 0.25)

Slump =185 mm |

Age g 1 Diameter| Height | Weight Density Load |Comp. Strength
Days) ") om) | em) | ko) | gmd) | om) | v
1 10.00 | 20.15 | 3.74 | 2,361 16.41 | 20.90
7 2 10.02 | 20.33 | 3.78 | 2,360 | 2,357 | 1720 | 21.82 | 21.95
3 10.07 | 20.00 | 3.74 | 2,349 18.40 | 23.11
1 9.96 20.42 | 3.78 | 2,380 27.79 | 35.69
28 s 9.99 2046 | 3.74 | 2,333 | 2,354 | 25.87 | 33.02 | 33.51
) 10.04 | 20.61 | 3.83 | 2,348 25.18 | 31.82
1 9.99 2036 | 3.74 | 2,343 35.80 | 45.70
60 2 10.00 | 20.44 | 3.82 | 2,379 | 2,383 | 35.40 | 45.10 | 45.99
3 9.90 20.60 | 3.85 | 2,426 36.30 | 47.18
1 10.03 | 20.07 | 3.81 | 2,406 40.30 | 51.03
90 2 10.03 | 20.18 | 3.78 | 2,371 | 2,385 | 39.70 | 50.27 | 51.17
3 9.99 20.29 | 3.78 | 2,378 40.90 | 52.21
1 9.97 2040 | 3.91 | 2,456 45.00 | 57.67
180 2 9.96 2034 | 3.83 | 2,418 | 2,443 | 44.50 | 57.14 | 56.06
3 9.94 2033 | 387 | 2454 41.40 | 53.38

Table C.14 Compressive strengths of CR-FM(0.25)10 concrete

[Concrete : CR-FM(0.25)10 (W/B = 0.25)

Slump = 185 mm

Age Diameter| Height | Weight Density Load |Comp. Strength
Sample 3
(Days) (cm) | (em) | (kg) (kg/m”) (ton) (MPa)
1 9.97 20.13 | 3.82 | 2,432 20.62 | 26.42
7 2 10.07 | 20.35 | 3.89 | 2,398 | 2,416 | 19.68 | 24.72 | 25.88
3 9.97 20.16 | 3.80 | 2,417 20.67 | 26.49
1 10.01 | 20.04 | 3.84 | 2,434 33.12 | 42.10
28 2 9.99 2022 | 3.82 | 2,413 | 2,432 | 34.13 | 43.56 | 42.31
3 9.95 20.27 | 3.86 | 2,448 32.08 | 41.28
1 9.96 20.02 | 391 | 2,509 46.98 | 60.33
60 2 10.16 | 20.09 | 3.96 | 2,435 | 2,465 | 44.41 | 54.80 | 57.04
3 9.94 20.17 | 3.84 | 2,451 43.42 | 55.98
1 10.05 | 20.52 | 3.90 | 2,394 48.89 | 61.66
90 2 9.92 20.00 | 3.80 | 2,460 | 2,454 | 52.00 | 67.31 | 65.50
3 10.00 | 20.19 | 3.98 | 2,508 53.00 | 67.52
1 9.94 20.10 | 3.87 | 2,482 54.54 | 70.31
180 2 9.93 2020 | 3.87 | 2,475 | 2,452 | 54.74 | 70.72 | 72.38
3 9.93 2095 | 3.89 | 2,399 58.92 | 76.12




Table C.15 Compressive strengths of NC(0.25) concrete
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Concrete : NC(0.25) (W/B = 0.25)

Slump = 195 mm

Age Diameter| Height | Weight Density Load |Comp. Strength
Sample 3
(Days) (cm) (cm) (kg) (kg/m”) (ton) (MPa)
1 10.11 | 20.10 | 4.04 | 2,503 40.63 | 50.64
7 2 10.01 19.95 | 390 | 2,482 | 2,498 | 42.08 | 53.49 | 51.94
3 10.00 | 19.94 | 393 | 2,510 40.57 | 51.68
1 10.08 | 20.30 | 4.03 | 2,488 60.10 | 75.35
28 2 10.05 | 19.86 | 3.93 | 2,496 | 2,487 | 56.20 | 70.88 | 72.55
3 10.10 | 20.11 | 3.99 | 2,476 57.20 | 71.43
1 9.97 20.07 | 3.98 | 2,538 58.30 | 74.72
60 2 9.96 20.14 | 395 | 2,520 | 2,522 | 60.00 | 77.05 | 81.76
3 10.00 | 20.04 | 3.94 | 2,507 73.40 | 93.50
1 9.95 19.89 | 3.97 | 2,566 66.00 | 84.92
90 2 9.93 19.79 | 3.93 | 2,565 | 2,561 | 65.00 | 83.97 | 88.40
3 9.96 20.00 | 397 | 2,552 75.00 | 96.31
1 9.91 20.22 | 4.00 | 2,566 73.39 { 95.20
180 2 9.92 20.20 | 3.98 | 2,551 | 2,558 | 77.17 | 99.89 | 99.53
3 9.95 20.12 | 4.00 | 2,558 80.43 | 103.49




APPENDIX D
Modulus of Elasticity of Concretes
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Table D.1 Modulus of elasticity of concretes at 28 days

A é Dia.|HeighfWeightl Density |Load Comp.Strength| Modulus of
S|(em)| (em) | (kg) | (kg/m®) |(ton) (MPa)  [Elasticity (GPa
1110.1]120.40| 3.78 |2337 8.4 110.58 18.33
CR-FN(0.65) [2{9.9]20.40| 3.75 |2370|2332| 7.8 | 10.03 | 10.42 | 1879 18.59
3110.1]120.12] 3.65 [2288 8.4 | 10.64 18.64
119.9120.25] 3.75 2386 129 16.68 19.67
CR-FN(0.65)10] 2 (10.0{ 20.27| 3.77 |2362]2363| 11.5| 14.64 | 15.30 17.18 | 19.18
3110.0|20.80| 3.84 (2341 11.5| 14.58 20.69
1110.0{20.08| 3.70 [2361 25.1 y32.11 29.42
NC(0.65) 2110.0/20.09| 3.73 |2379|2372|24.5|31.34 | 31.92| 28.17 | 28.29
3110.0{20.25] 3.79 |2375 25.5) 32332 27.26
1110.0{20.17| 3.71 (2345 10.1] 12.87 18.31
CR-FM(0.45) |2[10.2[20.22| 3.72 |2254(2324]| 9.6 | 11.75| 12.54 | 16.47 | 17.27
3110.0]20.04| 3.70 {2373 10.1] 13.00 17.03
1110.0{20.25]| 3.90 (2455 13.7] 17.48 18.83
CR-FM(0.45)10] 2110.0{20.44| 3.80 (2381|2402|13.7| 17.59| 17.59 | 21.28 | 20.16
3199120.11] 3.70 {2370 13.7] 17.70 20.36
1110.0]20.22| 3.67 (2294 24.1130.47 27.89
CR-FN(0.45) | 2]10.0{20.04| 3.69 |2350[2313|22.6| 28.85 | 29.01 | 27.48 | 27.94
3110.0] 19.98| 3.59 (2293 21 4P 27,71 28.45
1110.0]20.10| 3.66 [2326 24.6| 31.42 27.18
CR-FN(0.45)10| 2 (10.0{20.14| 3.65 [2321(2322|24.4| 3122 | 31.52| 3047 | 28.84
3110.0]20.08| 3.65 {2319 2301 31.92 28.86
1110.1120.23| 3.66 |2265 8.7 | 1222 10.27
CR-PA(0.45) | 2]10.1{20.06| 3.63 |2270{2264| 10.3| 12.89 | 12.47 | 11.01 | 11.16
3110.1]20.15| 3.63 [2255 9.8 | 12.31 12.19
119.9120.02| 3.61 |2344 16.0| 20.77 20.51
CR-PA(0.45)101 2 {10.0{20.07 | 3.62 [2295[2316]|15.9] 20.19 | 20.66 | 21.16 | 21.53
3110.0{19.96| 3.62 |2307 16.5] 21.01 22.93
1110.0{20.07| 3.69 {2328 9.0 | 11.38 15.29
CR-RA(0.45) |21 9.9(20.45| 3.63 [2302{2308]| 9.0 | 11.70| 11.50 | 14.51 | 14.77
319.9120.25| 3.60 {2292 8.8 111.41 14.51
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Table D.1 Modulus of elasticity of concretes at 28 days (Continued)

2| Dia. HeightiWeightf Density |Load{Comp. Strengtf Modulus of
Concrete £
Sl(em)| (cm) | (kg) | (kg/m’) |(ton)]  (MPa)  |Elasticity (GPa
1110.0{20.64| 3.69 [2261 15.21 19.30 20.50
CR-RA(0.45)10[ 2 110.0{ 20.35| 3.66 [2276[2266| 15.7] 19.92 | 19.38 | 20.76 | 20.25
3110.0]120.31] 3.58 [2262 14.8| 18.91 19.49
1110.0)20.44| 3.87 (2410 39.4150.20 32.55
NC(0.45) 2110.0/20.50| 3.88 |2423|2411|38.9| 49.85 | 50.03 | 32.35 | 31.91
3110.1120.35| 3.89 (2401 39.8| 50.03 30.83
1]110.0]120.42| 3.78 (2380 27.8| 35.69 25.66
CR-FM(0.25) [ 2{10.0{20.46| 3.74 |2333|2354|25.9| 33.02 | 33.51 | 24.89 | 24.89
3110.0120.61| 3.83 (2348 25.2] 31.82 24.11
1110.0{20.04| 3.84 |2434 33.1] 42.10 29.51
CR-FM(0.25)10] 2110.0{ 20.22| 3.82 [2413(2432|34.1| 43.56 | 42.31 | 30.14 | 29.78
3110.0]120.27| 3.86 (2448 32.11 41.28 29.70
1110.1{20.30| 4.03 (2488 60.1] 75.35 33.89
NC(0.25) 2[10.1{19.86| 3.93 12496(2487|56.2| 70.88 | 72.55 | 34.95 | 34.32
3110.1120.11] 3.99 (2476 57217143 34.12




Table D.2 Modulus of elasticity of concretes at 90 days

Concrete —é Dia.|HeightWeightf Density |[Load CompWength Modulus of
Sl(em)| (cm) | (kg) | (kg/m’) |(ton)| (MPa) [Elasticity (GPa
1110.0]120.30| 3.70 |2322 10.8| 13.76 22.02
CR-FN(0.65) |2]10.0]120.55| 3.83 [2369]2342|10.8| 13.67 | 13.73 | 21.95 | 21.95
3110.0120.47| 3.75 |2334 10.8| 13.76 21.88
1 J10044:20.53 | 877 |2311 19.1] 24.08 24.62
CR-FN(0.65)10] 2 {10.1]20.46| 3.80 |2322(2328]|19.2| 24.04 | 24.63 | 18.98 | 21.33
3110.0120.57| 3.76 |2352 20.01 25.79 20.39
1110.0120.23| 3.70 12330 28.1| 35.76 36.07
NC(0.65) 2110.0120.17| 3.70 {2337]|2327|30.0| 38.19 | 37.45 | 35.85 | 35.48
3110.0120.20| 3.70 |2315 30.4| 38.39 34.53
119.9120.12| 3.68 |2371 15.2] 19.65 20.74
CR-FM(0.45) | 2]10.0]20.40| 3.78 [2359|2365]|15.6| 19.93 | 19.87 | 20.66 | 20.92
3110.0]120.45| 3.76 |2346 15.7] 20.01 21.36
1110.0]20.44] 3.82 |2398 22.4| 28.81 25.24
CR-FM(0.45)10] 2 {10.0{20.46| 3.75 |2350]|2358(22.1| 28.39| 28.23 | 25.75 | 25.50
3110.1120.31] 3.81 |2326 22.1127.49 28.52
1110.0{19.77| 3.56 (2308 27.51 35.23 34.65
CR-FN(0.45) |2]9.9120.44| 3.69 [2328|2308|26.1| 33.61 | 34.25| 31.54 | 33.64
3110.0120.10| 3.64 {2289 26.8| 33.91 34.72
1110.1]120.44| 3.75 |2305 29.91 37.52 35.35
CR-FN(0.45)10| 2 110.0{20.13| 3.65 |2313|2305[29.6| 37.73 | 38.54 | 36.33 | 36.16
3110.0120.24| 3.65 |2296 31.7] 40.36 36.79
1110.0120.00| 3.59 |2285 129 16.49 17.39
CR-PA(0.45) |2]10.0]120.29| 3.66 |2304|2291| 12.5] 16.00 | 16.06 | 14.90 | 15.25
3110.0]120.40| 3.66 |2284 12.3] 15.70 13.45
1110.0]120.01| 3.65 |2323 19.4| 24.72 29.01
CR-PA(0.45)10] 2 110.2{ 19.80| 3.74 |2335(2319(19.1| 23.62 | 24.10 | 28.99 | 28.95
3110.0]120.07| 3.62 |2299 18.8] 23.97 28.85
11991206191 3.62 |2323 9.6 | 12.40 15.11
CR-RA(0.45) | 2(10.0{20.19| 3.61 |2278(2304|10.2| 13.05 | 12.52/| 15.24 | 15.14
319.9120.08| 3.59 |2314 9.3 | 12.10 15.06
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Table D.2 Modulus of elasticity of concretes at 90 days (Continued)

2| Dia.|Heigh{Weight| Density |Load|Comp. Strengtl Modulus of
Concrete g
& |(em)| (em) | (kg) (kg/m3) (ton) (MPa) Elasticity (GPa
1110.0]120.48| 3.72 |2326 22512889 2377
CR-RA(0.45)10{ 21 9.9 {20.54| 3.67 |2303|2301{22.6| 29.19 | 28.63 | 24.44 | 23.42
3110.0{20.25] 3.61 (2273 21.8|27.81 22.04
1499420.553.87 {2427 43.6| 56.19 33.34
NC(0.45) 2110.3]120.41| 3.99 |2350{2397|42.8| 51.43 | 53.78 | 35.43 | 35.29
3110.0{20.45]| 3.91 (2414 42.5(53.72 37.10
1110.0{20.07| 3.81 {2406 40.3| 51.03 29.52
CR-FM(0.25) | 2]10.0{20.18| 3.78 |2371|2385|39.7| 50.27 | 51.17 | 28.86 | 29.23
3110.0{20.29| 3.78 |2378 40.9] 52.21 29.30
1110.1]120.52] 3.90 2394 48.9] 61.66 32.54
CR-FM(0.25)10] 2 | 9.9 {20.00| 3.80 {2460|2454|52.0| 67.31 | 65.50 | 34.14 | 33.24
3110.0{20.19] 3.98 [2508 53.01 67.52 33.04
1110.0119.89| 3.97 |2566 66.0 | 84.92 41.04
NC(0.25) 219.9(19.79] 3.93 |2565|2561|65.0| 83.97 | 88.40 | 40.85 | 40.72
3110.0120.00| 3.97 |2552 75.0] 96.31 40.28




APPENDIX E
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Table E.1 Splitting tensile strength of concretes at 28 days

N Lé_ Dia. [Height|Weight Density | Load | Ten. Strength
S| (em)| (em) | (kg) | (kg/m’) | (ton) (MPa)
11994(2020| 3.77 | 2406 528 | 1.67

CR-FN(0.65) | 2 | 996 12029 3.66 [2316|2358| 4.93 | 1.55 1.65
319.98(20.06| 3.69 |2353 543 | 1.73
1 110.02/20.85| 3.80 |2309 8.60 | 2.62
CR-FN(0.65)10| 2 | 9.94 {2031 3.75 |2379|2349| 6.54 | 2.06 | 2.04
3 110.00(20.28| 3.75 [2358 456 | 143
1 110.05{20.47| 3.80 | 2341 11.67] 3.61

NC(0.65) 2 110.02120.18| 3.80 [2389]|2373|11.56| 3.64 3.60
3 110.05(20.16| 3.82 {2390 11.34] 3.56
1 110.00{20.38| 3.72 |2325 6.11 [ 1.91

CR-FM(0.45) | 2 |10.03|20.47]| 3.78 |2335(2343| 5.58 | 1.73 | 2.01
319.9912021| 3.75 2370 7.59 |1 2.39
11996(20.40| 3.79 |2383 3391 135

CR-FM(0.45)10] 2 {10.19] 20.36| 3.97 |2391[2382| 8.11 [ 2.49 | 2.15
3110.04{20.37| 3.83 |2373 7.06 | 2.20
1110.01]20.39] 3.68 |2295 10.95| 3.41

CR-FN(0.45) | 2 [10.07]20.07| 3.74 [2341|2330|11.18| 3.52 | 3.50
319.93119.98| 3.64 [2354 11.09| 3.56
1 110.02]20.25( 3.73 |2335|2322]| 9.99 | 3.13

CR-FN(0.45)10| 2 110.01]20.19| 3.68 |2319 12.56| 3.96 | 3.55
3 110.01{20.13| 3.66 [2312 11.23] 3.55
1110.09{20.20| 3.62 |2242 4.63 | 145

CR-PA(0.45) | 2 |10.06|20.26| 3.65 |2266]|2298| 3.98 | 1.24 | 1.37
3110.01}20.35| 3.82 | 2386 455 142
1 110.01{20.18| 3.65 |2302 7.591 2.39

CR-PA(0.45)10| 2 | 9.94 [20.02| 3.60 |2315|2315( 7.62 | 2.44 | 241
3 110.00{20.16| 3.69 [2329 7.59 | 2.40
11997(20.10| 3.58 2283 4.63 | 1.47

CR-RA(0.45) | 2 [10.19]20.14]| 3.67 |2236(2240| 4.52 | 1.40 | 1.44
10.13120.40| 3.62 [2203 4.67| 144
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Table E.1 Splitting tensile strength of concretes at 28 days (Continued)

Concrete ';;’_ Dia. |Height{Weightl Density | Load| Ten. Strength
S| (em) | (em) | (kg) | (kg/m®) | (ton) (MPa)
1 {10.01{20.70| 3.68 | 2263 8.62 | 2.65
CR-RA(0.45)10] 2 [10.02]20.56| 3.72 [2296(2277| 7.59 | 2.35 | 2.50
3 110.00]20.73 | 3.70 | 2271 8.12 | 249
1 110.20]12037| 3.96 |2379 17431 5.25
NC(0.45) 2 110.05120.56| 3.92 |2407{2384]|16.40| 5.05 | 5.03
3 110.10{20.46| 3.88 |2366 15.54| 4.79
11]9961]20.60| 3.82 |2380 0.654 2.99
CR-FM(0.25) | 2 1 9.97 [20.53| 3.92 |2445|2399]|12.20{ 3.79 | 3.16
3 [10.00]20.37| 3.79 | 2371 8.60 | 2.69
1 1996|2020 3.82 |2428 166791 5.31
CR-FM(0.25)10] 2 [10.00|20.36| 3.87 |2423(2427|13.75| 4.30 | 4.80
3 110.00{20.26| 3.86 |2430 15.26| 4.80
1 110.04/20.00| 3.98 [2514 22.91] 7.26
NC(0.25) 21994 (2046| 4.18 |2637|2546|23.41| 733 | 7.23
3 110.04|20.06| 3.95 | 2486 2241 7.08
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Table E.2 Splitting tensile strength of concretes at 90 days

Concrete é Dia. |Height{Weightf Density | Load| Ten. Strength
& | (em) | (em) | (kg) | (kg/m®) | (ton) (MPa)
1 110.03{20.03| 3.69 [2333 6.88 | 2.18
CR-FN(0.65) | 2 10.10{20.33| 3.76 |2310]2332] 6.63 | 2.05 | 2.12
3 110.01120.19| 3.74 |2355 6:73 | 2.12
1410.12]20.22} 3.86 |2375 9.13 | 2.84
CR-FN(0.65)10 | 2 {10.06]20.20| 3.71 [2310|2353]| 8.61 | 2.70 | 2.63
31993(20.74| 3.81 |2373 7627 2.36
1 110.0220.17| 3.88 [244] 15.93] 5.02
NC(0.65) 2 110.05|20.17| 3.79 |2370]2407|16.29| 5.12 | 5.16
3 110.03120.02| 3.81 |2410 16.86| 5.35
1 110.04(20.12| 3.71 2328 587 1.85
CR-FM(0.45) | 2| 9.95[20.38| 3.76 |23732356| 9.14 | 2.87 | 2.28
319.94120.04| 3.68 [2367 6.63 | 2.12
1 110.02{20.22| 3.73 |2341 7.98 | 2.51
CR-FM(0.45)10| 2 |10.03{20.19| 3.74 |2343[2325| 8.15 | 2.56 | 2.45
3 110.06(20.41] 3.72 2292 736 | 2.28
1 1996120.07| 3.63 |2323 12.541 3.99
CR-FN(0.45) | 2 19.14 [20.12| 3.64 |2759|2460|12.68| 4.39 | 4.15
319.99(20.15| 3.63 |2299 12.90| 4.08
1 110.04|20.20| 3.68 [2300 13.81| 4.33
CR-FN(0.45)10| 2 110.05{20.47| 3.74 {2302(2301|13.83| 4.28 | 4.30
3 [10.05120.29| 3.70 | 2302 13.72| 4.28
1 110.00{20.28| 3.63 |2281 531 1.67
CR-PA(0.45) | 2 |10.13{20.34| 3.72 |2269(2290| 5.02 | 1.55 | 1.61
319.97(20.07| 3.63 [2318 5.06 | 1.61
1{9.95120.08( 3.70 |2370 10.37| 3.30
CR-PA(0.45)10| 2 | 9.98 [20.00| 3.67 |2350]/2352{10.33| 3.29 | 3.27
3 110.01{20.15] 3.70 | 2336 10.17| 3.21
1 [10.02]20.35] 3.64 | 2270 5101 1.59
CR-RA(0.45) | 2| 9.99|20.16| 3.58 2267|2270 5.12 | 1.62 | 1.6]
319.92(20.37| 3.58 [2275 515 ] 1.62
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Table E.2 Splitting tensile strength of concretes at 90 days (Continued)

2 | Dia. |Height{Weightf Density | Load| Ten. Strength
Concrete =)
S| (em)| (em) | (kg) | (kg/m’) | (ton) (MPa)
1 [10.00]20.60| 3.76 |2327 9.64 | 2.98
CR-RA(0.45)10( 2 | 9.97 [ 20.53| 3.74 |2337(2327| 9.63 | 299 | 3.10
319.93120.54] 3.68 (2317 10.65( 3.32
1 110.07/20.30| 3.88 |2402 1704 ] 5.52
NC(0.45) 2 110.00]20.58| 3.94 |2437|2414|18.04| 5.58 | 5.67
3 110.02120.08| 3.80 |2403 18.71| 5.92
1110.12120.32| 3.83 | 2345 10.18] 3.15
CR-FM(0.25) | 2 {10.06|20.52| 3.83 [2351(2344{13.15| 4.05 | 3.61
3 110.06120.38| 3.79 [2338 11654 5162
1199712023 3.86 | 2448 1635 5.16
CR-FM(0.25)10| 2 | 9.94 [20.13| 3.84 [2459]|2456(17.59| 5.60 | 5.25
319.95(19.94| 3.81 |2461 15.521 4.98
1]9.96]19.92] 3.95 |2548 22.57| 7.24
NC(0.25) 2 110.00] 19.75| 3.93 |2537(2530]|2691| 8.67 | 7.94
3 110.00120.15| 3.96 |2505 25.001 7.90
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APPENDIX G

Compressive Strength and Water Absorption of Concrete Bricks



Table G.1 Compressive strengths of CR-FM concrete brick

Age 5 | Width|Length|Height| Weight| Density| Load | Comp. Strength
Days)] """ (em) | (em) | (em) | (kg) |(ke/m?)| (ton) (MPa)
1 9.9 | 20.1 | 10.0 | 4.593 | 2293 | 28.00 | 13.74
3 2 10.1 | 20.2 | 10.2 | 4.939 | 2389 | 26.00 | 12.52 | 12.61
3 10.1 | 20.1 | 10.0 | 4.691 | 2310 | 24.00 | 11.58
1 10.0 | 20.1 | 10.1 | 4.776 | 2349 | 39.00 [ 19.01
7 2 10.1 | 20.0 | 10.0 | 4.807 | 2371 | 38.00 | 18.39 | 17.99
3 10.1 { 20.0 | 10.2 [ 4.763 | 2317 | 34.00 | 16.57
1 10.1 | 20.2 | 104 | 4.799 | 2272 | 57.00 | 27.45
28 2 10.1 | 204 | 10.2 | 4.803 | 2282 [ 55.00 | 26.20 | 26.53
3 10.1 | 20.2 | 10.1 | 4.746 | 2303 | 54.00 | 25.94
1 10.1 { 202 | 10.5 | 4.811 | 2265 | 69.00 | 33.36
60 2 10.1 | 204 | 104 | 4.773 | 2247 | 69.00 | 32.95 | 32.26
3 10.2 [ 20.5 | 10.8 | 4.8067 | 2155 | 65.00 | 30.46
1 10.1 | 20.5 | 10.0 | 4.775 | 2303 | 70.00 [ 33.08
90 2 102 | 202 | 10.4 | 4.799 | 2232 | 71.00 | 33.69 | 33.85
3 10.1 | 20.0 | 10.2 | 4.764 | 2314 | 72.00 | 34.79

Table G.2 Compressive strengths of CR-FN concrete brick

Age | X Width|Length|Height| Weight| Density| Load | Comp. Strength
(Days) SARpE (cm) | (em) | (em) | (kg) (kg/1113) (ton) (MPa)
1 1021 2011 104 1 45317 2128 ¥21.3671..10.21
3 2 103 ] 202 | 10.2 | 4519 2129 {2232 | 10.52 | 10.12
3 10.1 | 20.5 | 10.2 | 4.521 | 2141 | 2038 | 9.64
1 102 ] 20.4 | 10.5 | 4637 | 2122 | 35.38 | 16.66
7 . 1051 20.3 | 10.3 | 4.642 | 2114 | 33.76 | 15.52 | 15.82
3 10.5 1 20.2 | 104 | 4.643 | 2105 | 33.06 | 15.27
1 10.1 ] 20.2 | 103 | 4.675| 2216 | 42.29 | 20.23
28 2 10.1 | 20.2 | 10.3 | 4.670 | 2216 | 42.99 | 20.59 | 20.47
3 10.1 | 20.2 | 10.3 | 4.654 | 2210 | 42.97 | 20.60
1 102 ] 20.2 | 11.0 | 4.675| 2063 | 51.26 | 24.38
60 2 102 | 20.1 | 10.7 | 4.628 | 2110 | 51.59 | 24.66 | 24.46
3 102 | 20.5 | 10.5 | 4.668 | 2126 | 51.91 | 24.33
1 1021 202 | 104 | 4.571 | 2126 | 60.68 | 28.79
90 2 10.1 | 20.5 [ 10.4 | 4.590 | 2148 | 61.61 | 29.25 | 29.82
3 10.2 | 20.1 | 10.5 | 4.530 | 2108 | 65.58 | 31.41
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Table G.3 Compressive strengths of CR-PA concrete brick

Age l Width|Length|Height| Weight| Density| Load | Comp. Strength
(Days) Sy (cm) | (cm) | (cm) | (kg) (kg/m3) (ton) (MPa)
1 10.0 | 20.1 | 10.3 | 4.625 | 2230 | 32.00 | 15.52
3 2 10.0 | 20.1 | 10.5 | 4.649 | 2202 | 33.00 | 16.01 | 15.50
3 10.1 | 20.2 | 10.3 | 4.658 | 2228 | 31.00 | 14.96
1 10.1 | 20.5 | 10.2 | 4.723 | 2240 | 42.00 | 19.87
7 2 102 | 202 | 10.5 | 4.694 | 2181 | 38.00 | 18.10 | 19.15
3 10.0 | 20.1 | 10.1 | 4.694 | 2309 | 40.00 | 19.47
1 10.1 | 20.1 | 10.4 | 4.711 | 2226 | 61.00 | 29.43
28 2 10.1 | 202 | 10.6 | 4.734 | 2195 | 51.00 | 24.47 | 27.39
3 102 | 20.1 | 10.5 | 4.735| 2198 | 59.00 | 28.26
1 10.1 | 202 | 10.2 | 4.688 | 2258 | 62.00 | 29.91
60 2 10.1 | 20.6 | 10.6 | 4.807 | 2175 | 62.00 | 29.25 | 30.02
3 10.1 | 20.5 | 104 | 4.696 | 2191 | 65.00 | 30.90
1 10.1 | 20.5 | 10.0 | 4.696 | 2285 | 72.00 | 34.33
90 g 10.1 | 203 | 10.4 | 4.939 | 2329 | 64.00 | 30.64 | 32.60
3 10.1 | 202 | 10.4 | 4.950 | 2336 | 68.00 | 32.83

Table G.4 Compressiv

e strengths of CR-RA concrete brick

Age | Width|Length|Height| Weight| Density| Load | Comp. Strength
(Days) SR (cm) | (cm) | (em) | (kg) (kg/m3 )| (ton) (MPa)
1 102 | 20.2 | 104 | 4.455] 2082 | 17.09 | 8.12
3 2 103 | 20.2 | 10.0 | 4393 | 2116 | 17.06 | 8.05 8.08
3 104 | 20.7 | 103 | 4462 | 2027 | 17.69 | 8.09
1 103 | 20.3 | 103 | 4412 | 2053 | 17.79 | 8.32
7 2 102 | 20.5 | 10.4 | 4457 | 2046 | 1835 | 8.56 8.48
3 104 | 20.5 | 104 | 4.507 | 2044 | 18.53 | 8.57
1 10.1 | 20.3 | 10.3 | 4478 | 2126 | 19.08 | 9.11
28 2 102 | 203 | 10.3 | 4.487 | 2128 | 21.15 | 10.07 | 9.32
3 10.1 | 203 | 10.2 | 4.546 | 2164 | 18.40 | 8.77
1 104 | 20.2 | 10.2 | 4.565| 2126 | 22.94 | 10.72
60 2 102 | 20.2 | 10.2 | 4.531 | 2168 | 26.10 | 12.48 | 11.14
3 104 | 20.7 | 9.9 | 4.454| 2089 | 22.53 | 10.22
1 10.1 | 20.3 | 10.6 | 4.440 [ 2038 | 30.61 | 14.59
90 2 10.1 | 20.5 | 10.2 | 4.458 | 2108 | 28.51 | 13.47 | 13.67
3 102 | 20.2 | 10.3 | 4506 | 2127 | 27.17 | 12.95
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Table G.5 Compressive strengths of NB concrete brick

Age Width|Length|Height| Weight| Density| Load | Comp. Strength
(Days) Sampls (cm) | (cm) | (cm) | (kg) (kg/m3) (ton) (MPa)
1 10.1 | 20.3 | 10.8 | 4915 | 2220 | 57.61 | 27.54
3 2 10.24 205 { 109 | 4939 | 21671 §7.98.| 2717 | 27.29
3 10.3 1 203 | 9.9 | 5.053 | 2441 | 57.94 | 27.16
1 1031 20.2 | 103 | 5.176 | 2415 | 60.24 | 28.38
¥ 2 102 | 202 | 99 | 5.087 | 2494 | 60.69 | 28.87 | 28.51
3 10.2 | 20.2 | 103 | 5.163 | 2433 | 59.45 | 28.28
1 10.3 1 203 | 103 | 5.192 | 2411 | 66.38 | 31.11
28 2 10.0 | 20.2 | 103 | 5.128 | 2465 | 67.16 | 32.58 | 31.61
3 10.1 | 20.2 | 10.1 | 5.146 | 2497 | 64.80 | 31.13
1 10:11»20.2 | 109 1 3085 022934 7532 | 36.18
60 2 10.3 ] 20.4 | 10.0 | 5.175 | 2463 | 73.25 | 34.16 | 35.30
3 10.2 | 20.5 | 10.8 | 5.067 | 2244 | 75.88 | 35.56
1 10.4 { 203 | 10.1 | 4989 | 2352 | 75.00 | 35.00
90 2 10.1 | 204 | 11.0 | 4939 | 2171 | 77.00 | 36.62 | 35.88
3 10.1 | 20.2 | 10.1 | 4950 | 2402 | 75.00 | 36.03
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