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Abstract

The aim of this study is on the utilization of rice husk ash, a by-product from a thermal power plant, as a
cement replacement in improving the compressive strength and chloride resistance of recycled aggregate
concrete. Rice husk ash was ground until the particles retained on a sieve No. 325 were less than
5 percent by weight. Portland cement was replaced by ground rice husk ash at the rates of 20, 35, and 50
percent by weight of binder. The concrete specimens were divided into 2 groups. The first group was
made from recycled coarse aggregate and river sand. The second group was made from coarse and fine
recycled aggregates. The water to binder ratio of all concrete was kept constant at 0.45 and
superplasticizer was employed in order to maintain the slump of fresh concrete between 10 to 15 cm. The
compressive strength of concrete was determined at 7, 28, 60, and 90 days and water permeability was
investigated at 90 days. Rapid permeability of chloride and steel corrosion by impressed voltage method
were also determined at 28 and 90 days. The results of recycled aggregate concrete were analyzed and

compared with the conventional concrete which made from portland cement and natural aggregates.

The results revealed that the recycled aggregate concrete, with or without ground rice husk ash, had
compressive strength lower than that of conventional concrete. However, the use of ground rice husk at
20 percent replacement in recycled aggregate concrete gave higher compressive strength than the

recycled aggregate concretes without ground rice husk ash at 60 days of curing. In addition, the use of 20



to 50 percent of ground rice husk ash cement replacement in recycled aggregate concretes could improve

water permeability resistance, chloride penetration resistance, and steel corrosion resistance of concrete.

Keywords: Chloride Resistance / Recycled Concrete Aggregate / Rice Husk Ash / Steel Corrosion /

Water Permeability
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M15199 3.1 AIUHNFUVDINOUNTA

Mix Proportion (kg/m3)
Slump

Mix Lime Mix. Eff. W/B

OPC | RHA Sand | RFA | RCA SP. (cm)
stone Water | Water
CT 400 - 1010 | 826 - - 192.3 180 | 0.44 | 045 10.0
RC 400 - - 768 - 939 236.3 180 | 0.44 | 045 12.0
RCR20 320 80 - 757 - 925 2354 180 1.04 | 045 11.0
RCR35 260 140 - 748 - 915 234.8 180 1.52 | 045 12.0
RCR50 200 200 - 740 - 904 234.2 180 1.68 | 0.45 14.0
RCF 400 - - - 710 867 282.4 180 | 0.44 | 045 13.0
RCFR20 320 80 - - 699 855 280.9 180 1.04 | 045 14.5
RCFR35 260 140 - - 691 845 279.7 180 1.52 | 045 13.0
RCFR50 200 200 - - 683 835 278.6 180 1.68 | 0.45 14.5
HUBITIA
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Chemical Composition (%) Cement Type 1 Rice Husk Ash

Silicon Dioxide (SiO,) 20.9 93.5
Aluminium Oxide (AL,0,) 4.8 0.2
Ferric Oxide (Fe,0,) 3.4 0.4
Calciam Oxide (CaO) 65.4 0.9
Sulfur Trioxide (SO,) 2.7 0.2
Magnesium Oxide (MgO) 1.3 0.4
Sodium Oxide (Na,O) 0.3 -

Potassium Oxide (K,0) 0.4 33
Loss On Ignition (LOI) 1.0 8.7
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Crushed Recycled Aggregates
Properties River Sand .
Limestone Fine (RFA) Coarse (RCA)
Fineness Modulus 2.65 6.94 2.77 6.56
Specific Gravity (SSD) 2.62 2.71 2.35 2.49
Water Absorption (%) 0.91 0.48 8.02 5.26
Crushing Value (%) - 17.11 - 19.85
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Time Current (mA)

(hr.) CT RC RCR 20 | RCR 35 | RCR 50 RCF RCFR 20 | RCFR 35 RCFR 50
0 65 103.5 42.5 235 14 118.5 51 25.5 17.5
6 56.5 94.5 40.5 22 12.5 111 48.5 23 14.5
12 53.5 85.5 37.5 21 12.5 109 46.5 23.5 13.5
18 52.5 83 37 20 11.5 103.5 45 22.5 14
24 46.5 83.5 37 20.5 11.5 99 43 22.5 14
30 445 82 37 20 12 99 43 23 14
36 46 78 35 19 12 100.5 44.5 22 14.5
42 46.5 78.5 36 19 11.5 100 45 20.5 14.5
48 45 77 36 19 11 95 435 20.5 13.5
54 455 76 355 19 11.5 95 42.5 22 13.5
60 455 76.5 35 18.5 11.5 93.5 44 21 14.5
66 44 75 35 18.5 11.5 90.5 44.5 19.5 14.5
72 41.5 71.5 34.5 18.5 11 88 43 19.5 13.5
78 40.5 71 34 18 11 93.5 41 20.5 12.5
84 435 71.5 34 18 11 95.5 42 21.5 13.5
90 41.5 71 34.5 18 10.5 94 42 20.5 13.5
96 40.5 69.5 34 18 10.5 93.5 43 21.5 13.5
102 40 72 33 18 10.5 108 43 20.5 13.5
108 40.5 72.5 325 17 10.5 108.5 43 20.5 13.5
114 43 73 325 17 10.5 108.5 435 19.5 13.5
120 40 74 31 17 9.5 109.5 43 19 12.5
126 40 75.5 33 17 9.5 119 43.5 20.5 12
132 41 80 33 17 9.5 123 48.5 20 12.5
138 39.5 81.5 33 16.5 9.5 124 50 18 12.5
144 37.5 85 31.5 16 9.5 124 51.5 18 11.5
150 37 87 30.5 16 9.5 132.5 52.5 19.5 11.5
156 38.5 89.5 31.5 16 9.5 131.5 59.5 20 12
162 37.5 92.5 29.5 16 9.5 135.5 59.5 18 12
168 37.5 96 32 16 9.5 137.5 63 18 10.5
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M9 4.9 anszua lWihi lvarudlegneuniaiiong 90 u

Time Current (mA)

(hr.) CT RC RCR 20 | RCR35 | RCR 50 RCF RCFR 20 | RCFR 35 | RCFR 50
0 58.5 94.5 24.5 15.5 6.5 110 30 18.5 8.5
6 55.5 87.5 22 15 6.5 99 28 16.5 7.5
12 50.5 82.5 21.5 14.5 6.5 93.5 27.5 15.5 7
18 47 76 21.5 14.5 6.5 93 27.5 14.5 6.5
24 46 75.5 21.5 14.5 6 92.5 27.5 14.5 6.5
30 455 75.5 21.5 14 6.5 91 27.5 14.5 6.5
36 43.5 73.5 21 14 6 89.5 27 15 6.5
42 42.5 71.5 20.5 13 6 89.5 27 14.5 6
48 42 70.5 20 13 6 90 27 15 6
54 41.5 69.5 20 13 5.5 88 26.5 15 6
60 41.5 68.5 20 13 5.5 86 25 15.5 6.5
66 37.5 67.5 19.5 13 5.5 85.5 26 15 6
72 37 69 20 13 5.5 85.5 26 14.5 6
78 37 68 19 13 5.5 86 25.5 14.5 6
84 39 68 19.5 13 5.5 87 25 16 6.5
90 39 68 20 13 5.5 89.5 24.5 16 6.5
96 37 67 19.5 13.5 5.5 96 25 15 6.5
102 36.5 68 20 13.5 5.5 100.5 25 15 6.5
108 37 68.5 20 13.5 5.5 106.5 25 15 6.5
114 36.5 69 20 13.5 5.5 108.5 25 15 6
120 35.5 68.5 20 13.5 5.5 112 25 15 6
126 35.5 72.5 20 13.5 5.5 112.5 25 15.5 6
132 35 75.5 20 13 5.5 116 25 15 6
138 345 76 20 13 5.5 119 24 15 6
144 335 77 20 13 5.5 121.5 24 15 6
150 33 81 20 13 5.5 121.5 24 14.5 6
156 33 84 20 13 5.5 125.5 23.5 15 6
162 33 88.5 20 13 5.5 126 24 15 6
168 33 92 20 13 5.5 127.5 24 15 6
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Materials Indentification Sample 1 Sample 2
Temperature of water (°cO) 254 25.4
Weight of cement, A (2) 64 64
Volume of kelosine, B (ml) 0.7 0.6
Volume of kelosine + cement, C (ml) 20.9 21.0
Specific Gravity of cement, A/(C-B) (g/cm3) 3.17 3.14
Average (g/cm3) 3.15

M990 1.2 ANUDNTUNIZUVDUDNAUADULAALIDEA

Materials Indentification Sample 1 Sample 2
Temperature of water (°O) 253 25.4
Weight of pozzolanic materials, A (2) 40.0 40.0
Volume of kelosine, B (ml) 0.7 0.6
Volume of kelosine + pozzolanic materials, C (ml) 21.9 21.8
Specific Gravity of pozzolanic materials, A/(C-B) (g/cmS) 1.89 1.89
Average (g/cmS) 1.89
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Materials Indentification Sample 1 Sample 2
Temperature of water (°O) 25.4 25.4
Weight of pozzolanic materials, A (2) 47.0 47.0
Volume of kelosine, B (ml) 0.7 0.7
Volume of kelosine + pozzolanic materials, C (ml) 21.7 21.6
Specific Gravity of pozzolanic materials, A/(C-B) (g/cms) 2.24 2.25
Average (g/cm3) 2.24
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Materials Indentification Sample 1 Sample 2 Average
Weight of Flash +Water, B (2) 654.30 654.10 654.20
Weight of Sand in SSD, S (2) 500.10 500.00 500.05
Weight of Flash + Water + Sand, C (2) 962.60 963.80 963.20
Weight of Sang in Oven-Dry, A (2) 495.50 495.60 495.55
Bulk specific gravity : A/(B+S-C) 2.58 2.60 2.59
Bulk specific gravity, SSD : (S/(B+S-C) 2.61 2.63 2.62
Apparent specific gravity : A/(B+A-C) 2.65 2.67 2.66
Absorption: [(S-A/A] x 100 (%) 0.93 0.89 0.91
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Materials Indentification Sample 1 Sample 2 Average
Weight of Lime Stone in SSD,B (2) 3003.20 3001.5 3002.35
Weight of Lime Stone in Water (2) 1900.20 1889.2 1894.70
Weight of Lime Stone in Oven-Dry, A (g) 2987.90 2988.3 2988.10
Bulk specific gravity : A/(B-C) 2.71 2.69 2.70
Bulk specific gravity, SSD : B/(B-C) 2.72 2.70 2.71
Apparent specific gravity : A/(A-C) 2.75 2.72 2.73
Absorption: [(B-A/A] x 100 (%) 0.51 0.44 0.48
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Materials Indentification Sample 1 Sample 2 Average
Weight of Flash +Water, B (2) 653.90 653.40 653.65
Weight of RFA in SSD, S (g) 500.00 500.00 500.00
Weight of Flash + Water + RFA, C (2 942.80 938.80 940.80
Weight of RFA in Oven-Dry, A (2) 463.30 642.45 462.88
Bulk specific gravity : A/(B+S-C) 2.19 2.15 2.17
Bulk specific gravity, SSD : (S/(B+S-C) 2.37 2.33 2.35
Apparent specific gravity : A/(B+A-C) 2.66 2.61 2.63
Absorption: [(S-A/A] x 100 (%) 7.92 8.12 8.02

H 1 o 3 { ]
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Materials Indentification Sample 1 Sample 2 Average
Weight of RCA in SSD,B (2) 3000.2 3000.50 3000.35
Weight of RCA in Water (2) 1795.00 1799.20 1797.10
Weight of RCA in Oven-Dry, A (2) 2852.50 2848.50 2850.65
Bulk specific gravity : A/(B-C) 2.37 2.37 2.37
Bulk specific gravity, SSD : B/(B-C) 2.49 2.50 2.49
Apparent specific gravity : A/(A-C) 2.70 2.71 2.71
Absorption: [(B-A/A] x 100 (%) 5.18 5.34 5.26
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Cumulative
Sieve Sieve Sieve | Sieveand | Fine Agg. | Percent Percent
Percent
No. | Opening | Weight | Fine Agg. | Retained | Retained Passing
Retained
(mm) (2 (2 (2) (%) (%)
(%)
#4 4.75 778.1 778.1 0.00 0.00 0.00 100
#8 2.36 699.4 749.4 50.00 10.00 10.00 90.00
#16 1.18 652.6 716.8 64.20 12.84 22.84 77.16
#30 0.60 596.4 718.8 122.40 24.48 47.31 52.69
#50 0.30 549.2 747.2 198.00 39.59 86.90 13.10
#100 0.15 515.8 573.4 57.60 11.52 98.42 1.58
Pan - 477.7 485.6 7.90 1.58 - 0.00
Sum 500.10 100 265.47
Finessed Modulus = 2.65
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Sieve and Corase Cumulative
Sieve Sieve Sieve Percent Percent
Corase Agg. Percent
No. | Opening | Weight Retained Passing
Agg. Retained Retained
(mm) (g) (%) (%)
(g) (g) (%)

1" 25.40 660.75 660.75 0.00 0.00 0.00 100.00
3/4" 19.00 806.3 885.50 79.20 3.96 3.96 96.04
3/8" 9.50 795.8 2532.50 1736.70 86.83 90.79 9.21

#4 4.75 778.1 956.80 178.70 8.93 99.72 0.28

#8 2.36 499 4 503.60 4.20 0.21 99.93 0.07
#16 1.18 556.59 556.59 0.00 0.00 100.00 0.00
#30 0.60 383.2 383.20 0.00 0.00 100.00 0.00
#50 0.30 498.8 498.80 0.00 0.00 100.00 0.00
#100 0.15 525.17 525.17 0.00 0.00 100.00 0.00
Pan - 477.7 479.10 1.40 0.07 - 0.00

Sum 2000.20 100 694.40
Finessed Modulus = 6.94
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Cumulative
Sieve Sieve Sieve | Sieveand | Fine Agg. | Percent Percent
Percent
No. | Opening | Weight | Fine Agg. | Retained | Retained Passing
Retained
(mm) (2 (2 (2) (%) (%)
(%)
#4 4.75 778.0 778.1 0.10 0.02 0.00 100
#8 2.36 699.4 743.4 44.0 8.80 8.80 91.20
#16 1.18 652.6 774.9 122.30 24.45 33.25 66.75
#30 0.60 596.4 724.0 127.60 25.51 58.76 41.24
#50 0.30 549.2 668.8 119.60 23.91 82.67 17.33
#100 0.15 515.6 574.1 58.50 11.70 94.36 5.64
Pan - 477.7 505.8 28.10 5.62 - 0.00
Sum 500.2 100 277.83
Finessed Modulus = 2.77
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Sieve and Corase Cumulative
Sieve Sieve Sieve Percent Percent
Coarse Agg. Percent
No. | Opening | Weight Retained Passing
Agg. Retained Retained
(mm) (2 (%) (%)
(2) (2) (%)

" 25.40 660.75 660.75 0.00 0.00 0.00 100
3/4" 19.00 806.40 907.30 100.90 5.04 5.04 94.96
3/8" 9.50 795.8 1800.90 1005.10 50.24 55.28 44.72

#4 4.75 778.1 1590.30 812.20 40.60 95.88 4.12
#8 2.36 499.4 579.90 80.50 4.02 99.91 0.09
#16 1.18 556.59 556.59 0.00 0.00 100.00 0.00
#30 0.60 383.2 383.20 0.00 0.00 100.00 0.00
#50 0.30 498.8 498.80 0.00 0.00 100.00 0.00
#100 0.15 525.17 525.17 0.00 0.00 100.00 0.00
Pan - 477.7 479.60 1.90 0.09 - 0.00

Sum 2000.60 100 656.11
Finessed Modulus = 6.56
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Material Identification Sample 1 Sample 2
Total Weight of aggregate (g) 2843 3009
Weight of Aggregate Retain No.8 (g) 2337 2515
Weight of Aggregate passing No.8 (g) 506 494
Crushing of Aggregate (%) 17.80 16.42
Average Crushing of Aggregate (%) 17.11
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Material Identification Sample 1 Sample 2
Total Weight of aggregate (g) 2778 2620
Weight of Aggregate Retain No.8 (g) 2239 2088
Weight of Aggregate passing No.8 (g) 539 532
Crushing of Aggregate (%) 19.40 20.31
Average Crushing of Aggregate (%) 19.85
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Concrete : CT (W/B=0.45)

Slump = 100 mm

A9 i san

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)
1 10.09 19.80 3.795 2,397 286.6 365
7 2 10.00 20.10 3.796 | 2,405 | 2,406 | 280.8 364 366
3 9.99 19.60 3.713 2,417 283.7 369
1 10.00 19.85 3.716 | 2,384 358.3 465
28 2 10.00 19.70 3.729 | 2,410 | 2,402 | 364.7 473 473
3 9.99 20.00 3.782 | 2,413 369.1 480
1 10.00 19.80 3.748 2,410 380.4 494
60 2 10.03 19.74 3.763 2,413 | 2,394 | 3474 448 491
3 10.11 19.90 3.769 | 2,359 385.1 489
1 10.13 20.10 3.864 | 2,385 389.5 493
90 2 10.14 20.19 3.893 2,388 | 2,389 | 401.2 506 499
3 10.04 20.04 3.798 2,394 387.6 499
HNEL VA
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Concrete : RC (W/B =0.45)

Slump = 120 mm

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)

1 10.01 19.81 3.575 2,293 230.8 299

7 2 10.02 19.71 3.595 2,313 | 2,309 | 2325 301 303
3 10.00 19.82 3.612 | 2,320 283.2 309
1 10.01 19.80 3.616 | 2,321 311.2 403

28 2 10.02 20.00 3.638 2,307 | 2,297 | 302.7 391 392
3 10.09 19.97 3.615 2,264 298.9 381
1 10.05 20.05 3.661 2,302 320.1 411

60 2 10.07 20.05 3.716 | 2,327 | 2,324 | 3169 406 415
3 9.95 19.92 3.627 | 2,342 325.6 427
1 10.00 20.03 3.652 | 2,321 328.7 427

90 2 10.02 20.02 3.659 | 2,318 | 2,318 | 317.8 411 423
3 10.02 20.10 3.671 2,316 3343 432
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Concrete : RCR20 (W/B =0.45)

Slump = 110 mm

A9 i san

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)
1 10.03 19.90 3.601 2,290 2232 288
7 2 10.04 19.87 3.591 2,283 | 2,292 | 227.6 293 289
3 10.00 19.89 3.597 | 2,303 2193 285
1 10.00 19.84 3.529 | 2,265 303.8 394
28 2 10.04 20.09 3.614 | 2,272 | 2,265 | 298.3 384 390
3 10.04 19.84 3.548 2,259 304.7 392
1 9.97 19.75 3.544 | 2,299 326.2 426
60 2 10.01 19.80 3.587 | 2,302 | 2,307 | 322.6 418 422
3 10.00 19.94 3.634 | 2,320 282.2 366
1 10.07 20.00 3.628 2,278 337.6 432
90 2 10.02 20.14 3.737 | 2,353 | 2,309 | 340.1 440 434
3 10.00 19.80 3.571 2,296 3313 430
HNEL VA
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Concrete : RCR35 (W/B =0.45)

Slump = 120 mm

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)
1 10.05 20.10 3.556 | 2,230 192.5 247
7 2 10.06 20.14 3.621 2,262 | 2,247 | 196.1 251 249
3 10.01 19.81 3.505 2,248 191.7 248
1 10.02 19.96 3.555 2,259 273.1 353
28 2 10.02 20.04 3.585 2,269 | 2,262 | 267.3 346 351
3 10.00 19.95 3.538 2,258 273.7 355
1 9.97 20.00 3.576 | 2,290 289.1 377
60 2 10.00 19.90 3.545 2,268 | 2,283 | 284.4 369 372
3 9.99 19.95 3.581 2,290 283.7 369
1 10.08 19.93 3.551 2,233 302.1 386
90 2 10.16 19.96 3.701 2,287 | 2,254 | 3029 381 384
3 10.04 19.95 3.543 2,243 298.3 384
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Concrete : RCR50 (W/B =0.45)

Slump = 140 mm

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)

1 10.00 19.94 3.488 2,227 141.0 183

7 2 10.02 19.76 3.368 2,162 | 2,199 | 147.6 191 185
3 10.05 19.98 3.498 2,207 141.0 181
1 10.01 19.91 3.508 2,239 216.1 280

28 2 10.10 19.86 3.549 | 2,230 | 2,215 | 216.8 276 275
3 10.10 19.70 3.435 2,176 211.9 270
1 10.01 19.74 3.467 | 2,232 238.3 309

60 2 10.00 19.80 3.463 2,227 | 2,224 | 232.0 301 304
3 10.00 20.00 3.477 | 2,214 233.1 303
1 10.10 19.83 3.471 2,185 252.1 321

90 2 10.06 19.87 3.475 2,200 | 2,198 | 243.8 313 316
3 10.00 19.96 3.463 2,209 243.2 316
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Concrete : RCF (W/B =0.45)

Slump = 130 mm

A9 i san

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)

1 10.00 20.00 3.478 2,214 194.1 252

7 2 10.01 19.98 3.470 | 2,207 | 2,207 | 194.1 251 250
3 10.01 19.84 3.434 | 2,199 189.3 245
1 10.00 19.95 3.428 2,192 254.2 331

28 2 10.02 19.86 3.471 2,216 | 2,209 | 249.8 323 326
3 10.01 19.80 3.456 | 2,218 249.8 324
1 10.14 19.65 3.591 2,263 264.7 309

60 2 10.00 20.00 3.504 | 2,231 | 2,233 | 265.7 301 340
3 10.04 19.96 3.483 2,204 264.4 303
1 10.01 20.09 3.493 2,209 271.3 351

90 2 10.05 20.12 3.503 2,195 | 2,208 | 269.8 347 349
3 10.05 20.12 3.545 2,221 230.4 296

HNEL VA
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Concrete : RCFR20 (W/B = 0.45)

Slump = 145 mm

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)
1 10.05 19.96 3.433 2,168 189.4 243
7 2 10.00 19.94 3.446 | 2,200 | 2,173 | 198.4 258 249
3 10.05 19.80 3.380 | 2,152 191.7 246
1 10.10 19.64 3.473 2,220 251.4 322
28 2 10.00 19.83 3.444 | 2,194 | 2,215 | 2495 321 319
3 10.00 19.50 3.417 | 2,231 241.8 314
1 10.00 19.70 3.421 2,211 267.5 347
60 2 10.00 19.70 3.391 2,192 | 2,204 | 259.7 337 343
3 10.00 19.80 3.434 | 2,208 265.1 344
1 10.20 19.61 3.548 2,214 283.6 354
90 2 10.05 19.55 3.426 | 2,209 | 2,197 | 2823 363 359
3 10.10 19.64 3.409 | 2,166 282.8 360




A15199 U.8 AN INATOUAINAITAVDIADUANTA RCFR35

91

Concrete : RCFR35 (W/B =0.45)

Slump = 130 mm

A9 i san

Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)
1 10.05 19.60 3.315 2,132 154.3 198
7 2 10.10 19.86 3.317 | 2,089 | 2,115 | 141.0 180 192
3 10.01 19.79 3310 | 2,125 153.4 199
1 10.10 19.94 3.469 | 2,193 198.4 255
28 2 10.00 19.97 3399 | 2,158 | 2,169 | 200.7 259 258
3 10.08 19.90 3414 | 2,154 203.4 260
1 9.99 19.73 3.361 2,173 219.8 286
60 2 10.00 20.03 3.386 | 2,152 | 2,164 | 188.5 245 284
3 9.98 19.94 3.380 | 2,167 216.7 282
1 10.03 19.78 3.364 | 2,152 239.1 308
90 2 10.10 19.94 3.442 | 2,155 | 2,158 | 2379 303 305
3 10.06 19.82 3.412 | 2,166 237.5 305
HNEL VA
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Concrete : RCFR50 (W/B =0.45) Slump = 145 mm
Age Diameter | Height | Weight Density Load | Comp. Strength
Sample ; s
(Days) (cm) (cm) (kg) (kg/m’) (kN) (kg/cm’)
1 10.05 19.90 3.306 | 2,094 124.2 160
7 2 10.10 20.00 3.413 2,130 | 2,123 | 124.2 158 158
3 10.01 20.05 3.383 2,144 121.4 157
1 10.00 19.80 3.368 2,166 178.1 231
28 2 10.00 19.70 3.338 2,157 | 2,151 | 173.0 225 227
3 9.99 19.90 3.322 | 2,130 174.1 226
1 10.02 19.60 3.293 2,131 190.9 247
60 2 10.01 19.69 3304 | 2,132 | 2,138 | 188.1 244 246
3 9.99 19.61 3.308 2,152 191.1 249
1 10.07 19.94 3.355 2,113 203.0 260
90 2 10.00 20.02 3.404 | 2,165 | 2,148 | 207.6 269 261
3 10.20 19.75 3.494 | 2,165 202.7 253
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Water Permeability at the age of 90 days of CT concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
7/1/2014 17:40:00 39.80 34.65
18/1/2014 10:04:00 923,040 28.10 1.801E-05 27.60 1.085E-05
18/1/2014 22:40:00 968,400 28.00 1.816E-05 27.40 1.116E-05
19/1/2014 16:20:00 1,032,000 27.90 1.832E-05 27.20 1.147E-05
20/1/2014 15:36:00 1,115,760 27.60 1.878E-05 27.00 1.178E-05
21/1/2014 20:23:00 1,219,380 27.40 1.909E-05 26.80 1.208E-05
22/1/2014 10:10:00 1,269,000 27.20 1.940E-05 26.70 1.224E-05
Dia. 1 = 0.0990 m. | L1 = 0.0413 m.
Dia. 2 = 0.1000 m. | L2 = 0.0404 m.
P = 500,000 N/m’ | Volume = 1.5394 cm’
Ql = 3.964E-12 m’ | Kl = 4.173E-13 m’
Q2 = 3.847E-12 m | K2 = 3.883E-13 m’
Kav = 403E-13 m’
3.000E-05

PR y = 3.964E-12x + 1.431E-05

% 5 000E-05 | R>=9.887E-01 R

£ e

I

Z 1.000E-05 - EE—
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Water Permeability at the age of 90 days of RC concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
9/2/2014 | 17:48:00 40.60 35.50
18/2/2014 | 10:04:00 749,760 30.70 1.524E-05 28.20 1.124E-05
18/2/2014 | 22:23:00 794,100 30.40 1.570E-05 27.80 1.185E-05
19/2/2014 | 11:16:00 840,480 30.10 1.616E-05 27.40 1.247E-05
20/2/2014 | 16:24:00 945,360 29.60 1.693E-05 26.90 1.324E-05
21/2/2014 | 17:47:00 1,036,740 29.20 1.755E-05 26.50 1.385E-05
22/2/2014 | 10:26:00 1,096,680 28.90 1.801E-05 26.20 1.432E-05
22/2/2014 | 18:58:00 1,127,400 28.70 1.832E-05 26.00 1.462E-05
Dia. 1 = 0.1000 m. | LI = 0.0413 m.
Dia. 2 = 0.1000 m. | L2 = 0.0407 m.
P = 500,000 N/m’ | Volume = 1.5394 cm’
Ql = 7.824E-12 m’ | Kl = 8.072E-13 m’
Q2 = 8423E-12 m’ |K2 = 8.564E-13 m
Kav = 832E-13 m’
3.000E-05
ME y = 7.824E-12x + 9.479E-06
% 2.000E-05 - R2=9.963E-01
S —
= 1.000E-05 -
2 y = 8.423E-12x + 5.154E-06 & Sample 1
S R2=9.866E-01 O Sample 2
0.000E+00
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Water Permeability at the age of 90 days of RCR20 concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
9/2/2014 17:49:00 39.80 38.90
18/2/2014 22:24:00 794,100 38.20 2.463E-06 37.70 1.847E-06
19/2/2014 11:17:00 840,480 38.10 2.617E-06 37.60 2.001E-06
20/2/2014 16:25:00 945,360 37.95 2.848E-06 37.50 2.155E-06
21/2/2014 17:48:00 1,036,740 37.80 3.079E-06 37.40 2.309E-06
22/2/2014 10:27:00 1,096,680 37.70 3.233E-06 37.30 2.463E-06
22/2/2014 18:59:00 1,127,400 37.65 3.310E-06 37.25 2.540E-06
Dia. 1 = 0.1000 m. | L1 = 0.0418 m.
Dia. 2 = 0.1000 m. | L2 = 0.0408 m.
P = 500,000 N/m’ | Volume = 1.5394 cm’
Ql = 2490E-12 m’ | Kl = 2.600E-13  m’
Q2 = 1.952E-12 m | K2 = 1.990E-13 m
Kav = 230E-13 m’
5.000E-06
— =2.490E-12x + 5.012E-07
= 4.000E-06 Y *
= R2=9.986E-01
£
= 3.000E-06 M/
(=]
>
(5]
2 2.000E-06
=
= _
y = 1.952E-12x + 3.186E-07 < Sample 1
£ 1.000E-06 -
@] R2=9.893E-01 [0 Sample 2
-1.694E-21
5E+05 TE+05 9E+05 1E+06 1E+06

Cumulative Time (sec)
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Water Permeability at the age of 90 days of RCR35 concrete

Cumulative Time (sec)

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
9/2/2014 17:49:00 38.80 37.10
17/2/2014 19:59:00 699,000 36.40 3.695E-06 35.50 2.463E-06
18/2/2014 10:05:00 749,760 36.35 3.771E-06 35.40 2.617E-06
18/2/2014 22:24:00 794,100 36.30 3.848E-06 35.30 2.771E-06
19/2/2014 11:17:00 840,480 36.25 3.925E-06 35.25 2.848E-06
20/2/2014 16:25:00 945,360 36.10 4.156E-06 35.10 3.079E-06
21/2/2014 17:48:00 1,036,740 36.00 4.310E-06 35.05 3.156E-06
22/2/2014 10:27:00 1,096,680 35.90 4.464E-06 35.00 3.233E-06
22/2/2014 18:59:00 1,127,400 35.85 4.541E-06 34.95 3.310E-06
Dia. 1 = 0.1000 m. | L1 = 0.0410 m.
Dia. 2 = 0.1000 m. | L2 = 0.0412 m.
P = 500,000 N/m’ | Volume = 1.5394 cm’
Q1 = 1.981E-12 m’ | K1 - 2.029E-13 m
Q2 = 1.840E-12 m’ | K2 - 1.894E-13 m
Kav = 1.96E-13 m’
8.000E-06

f"g 6.000E-06 | y = 1.981E-12x + 2.284E-06

g 4.000E-06 - oo

2 M

2 2:000E-06 - y = 1.840E-12x + 1.258E-06

= © Sample 1

£ 0.000E+00 R —0.08E 01 H

S

5E+05 TE+05 9E+05 1E+06 1E+06
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Water Permeability at the age of 90 days of RCR50 concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
25/1/2014 18:25:00 40.10 37.50
3/2/2014 18:08:00 776,580 35.20 7.543E-06 35.40 3.233E-06
4/2/2014 15:30:00 853,500 35.10 7.697E-06 35.30 3.387E-06
5/2/2014 9:23:00 917,880 35.00 7.851E-06 35.20 3.541E-06
5/2/2014 19:04:00 952,740 34.95 7.928E-06 35.10 3.695E-06
6/2/2014 13:14:00 1,018,140 34.80 8.159E-06 34.95 3.925E-06
7/2/2014 16:33:00 1,116,480 34.60 8.467E-06 34.80 4.156E-06
Dia. 1 = 0.1000 m. | L1 = 0.0401 m.
Dia. 2 = 0.0997 m. | L2 = 0.0405 m.
P = 500,000 N/m’ | Volume = 1.5394 cm’
Q1 = 2.743E-12 m’ | K1 = 2.748E-13 m
Q2 = 2.842E-12 m’ | K2 = 2.893E-13 m
Kav = 282E-13 m
1.000E-05
“g 8.000E-06 - M
£ y = 2.743E-12x + 5.364E-06
= 6.000E-06 -
§ R2=9.864E-01
%; 4.000E-06 E’E—EE’E/E'
é 5 000E-06 - y = 2.842E-12x + 9.868E-07 ¢ Sample 1
© R2=9.877E-01 [0 Sample 2
0.000E+00 ——
5E+05 TE+05 9E+05 1E+06 1E+06 2E+06

Cumulative Time (sec)
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Water Permeability at the age of 90 days of RCF concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
25/1/2014 18:23:00 40.60 35.50
3/2/2014 18:06:00 776,580 30.00 1.632E-05 27.30 1.185E-05
4/2/2014 15:28:00 853,500 29.30 1.739E-05 27.30 1.262E-05
5/2/2014 9:21:00 917,880 28.70 1.832E-05 26.80 1.339E-05
5/2/2014 19:02:00 952,740 28.30 1.893E-05 26.30 1.416E-05
6/2/2014 13:12:00 1,018,140 27.30 1.970E-05 25.90 1.478E-05
7/2/2014 16:31:00 1,116,480 27.30 2.047E-05 25.10 1.601E-05
Dia. 1 = 0.1000 m. | L1 = 0.0404 m.
Dia. 2 = 0.1000 m. | L2 = 0.0407 m.
P = 500,000  N/m’ | Volume = 1.5394 cm’
Q1 = 1.254E-11 m’ | K1 = 1.266E-12 m
Q2 = 1.248E-11 m’ | K2 = 1.269E-12 m
Kav = 12.67E-13 m
3.000E-05
& 2.500E-05 4 y=1.254E-11x + 6.741E-06
s 2
bt R2 = 9.824E-01
=
=
» 1.500E-05 - E/E’E_E/E/E'
5]
2
= 1.000E-05 - & Sample 1
2 y = 1.248E-11x + 2.078E-06 ample
S 5.000E-06 -
§ 3-000E-06 R2=9.933E-01 O Sample 2
0.000E+00
6E+05 8E+05 1E+06 1E+06

Cumulative Time (sec)
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Water Permeability at the age of 90 days of RCFR20 concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
25/1/2014 | 18:24:00 40.40 39.90
3/2/2014 | 18:07:00 776,580 35.90 6.927E-06 37.40 3.848E-06
4/2/2014 | 15:29:00 853,500 35.70 7.235E-06 37.20 4.156E-06
5/2/2014 9:22:00 917,880 35.60 7.389E-06 37.10 4.310E-06
5/2/2014 | 19:03:00 952,740 35.50 7.543E-06 37.05 4.387E-06
6/2/2014 | 13:13:00 1,018,140 35.40 7.697E-06 36.95 4.541E-06
7/2/2014 | 16:32:00 1,116,480 35.20 8.005E-06 36.80 4.772E-06
Dia. 1 = 0.0993 m. | L1 = 0.0413 m.
Dia. 2 = 0.1000 m. | L2 = 0.0416 m.
P = 500,000 N/m’ | Volume = 1.5394 om’
Ql = 3.105E-12 m’ | Kl = 3249E-13 m’
Q2 = 2.628E-12 m’ | K2 = 2.731E-13 m’
Kav = 2.99E-13 m’
__ 9.000E-06 y = 3.105E-12x + 4.550E-06
E Rz=9go;(wfw“>
£ 7.000E-06 -
=
(=]
>
@ 5.000E-06 -
fq E’E—E_E—E/E
= © Sample 1
£ 3.000E-06 y = 2.628E-12x + 1.868E-06 ampie
© R =9.847E-01 [ Sample 2
1.000E-06 ‘ ‘
SE+05 TE+05 9E+05 1E+06 1E+06

Cumulative Time (sec)
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Water Permeability at the age of 90 days of RCFR35 concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
7/1/2014 | 17:41:00 34.90 40.20
18/1/2014 | 10:04:00 922,980 30.10 7.389E-06 29.60 1.632E-05
18/1/2014 | 22:41:00 968,400 29.90 7.697E-06 29.40 1.663E-05
19/1/2014 | 16:21:00 1,032,000 29.60 8.159E-06 29.10 1.709E-05
20/1/2014 | 15:37:00 1,115,760 29.30 8.621E-06 28.70 1.770E-05
21/1/2014 | 20:24:00 1,219,380 28.60 9.698E-06 28.20 1.847E-05
22/1/2014 | 10:11:00 1,269,000 28.40 1.001E-05 27.90 1.893E-05
Dia. 1 = 0.0993 m. | L1 = 0.0401 m.
Dia. 2 = 0.0992 m. | L2 = 0.0407 m.
P = 500,000 N/m’ | Volume = 1.5394 em’
Ql = 7.666E-12 m’ | Kl = 7.788E-13 m
Q2 = 7499E-12  m’ | K2 = 7.748E-13  m
Kav = 777E-13  m’
3.000E-05

g 2.500E-05 4 y = 7.499E-12x + 9.365E-06

“E’ 2.000E-05 - R2=9.988E-01

=

c

> 1.500E-05 -

(5]

Z

E§ 1.000E-05 - M

E < Sample 1

S 5.000E-06 - y = 7.666E-12x + 2.544E-07

o [0 Sample 2

0.000E+00 ROl
TE+05 9E+05 1E+06 1E+06 2E+06

Cumulative Time (sec)
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Water Permeability at the age of 90 days of RCFR50 concrete

Sample 1 Sample 2
Date Time Cum. Time Reading Volume Reading Volume
(cm) (cu.m.) (cm) (cu.m.)
7/1/2014 17:42:00 40.30 40.10
18/1/2014 10:05:00 922,980 28.40 1.832E-05 29.60 1.616E-05
18/1/2014 22:42:00 968,400 27.90 1.909E-05 29.00 1.709E-05
19/1/2014 16:22:00 1,032,000 27.40 1.986E-05 28.50 1.786E-05
20/1/2014 15:38:00 1,115,760 26.90 2.063E-05 28.10 1.847E-05
21/1/2014 20:25:00 1,219,380 26.20 2.171E-05 27.50 1.940E-05
22/1/2014 10:12:00 1,269,000 25.90 2.217E-05 27.20 1.986E-05
Dia. 1 = 0.0997 m. | L1 = 0.0406 m.
Dia. 2 = 0.1010 m. | L2 = 0.0398 m.
P = 500,000 N/m’ | Volume = 1.5394 cm’
Ql = 1.077E-11  m’ | K1 = 1.099E-12  m’
Q2 = 9.985E-12 m | K2 = 9.732E-13 m
Kav = 1036E-13 m’
4.000E-05
lf; 3.000E-05 y=1.077B-11x + 8.576E-06
E R>=9.927E-01
S 2.000E-05 ——
5 s o’ =
2 =
= y=9.985E-12x + 7.277E-06
E‘ 1.000E-05 < Sample 1
s R2=9.776E-01
Q [0 Sample 2
0.000E+00
8E+05 1E+06 1E+06 1E+06

Cumulative Time (sec)
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msnﬁ 4.1 Nﬁﬂﬁ‘ﬂﬂi’fﬂ‘ﬂf'lﬁlmiﬂ%ﬂﬂaﬂ"liﬁ‘uﬂﬂﬂﬂuﬂ%ﬁ CT

Properties Current at t minutes (mA) Charge Charge Avg.
Age - - Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed q
as
» (em) | em) | emd | @m® | To | Lo | Teo | Loo | Too | Tiso | Tiso | Lo | Tato | Loro | Lo | Liso | Liso (Q) | (coulombs) e
(coulombs)
28 1 1001 | 5.03 | 7870 | 39585 |96 | 102 | 107 | 112 | 119 | 124 | 130 | 132 | 133 | 140 | 143 | 145 | 147 2715 2446 2440
2 10.00 | 5.08 |*7854 | 39898 |94 | 101 | 107 | 112 | 119 | 123 | 129 | 131 | 134 | 138 | 141 | 144 | 146 2698 2435
%0 1 9.96 500 | 7791 | 389.56 | 82 | 90 92 94 99 | 102 | 103 | 105 | 107 | 107 | 107 | 108 | 108 2176 1980 %68
2 9.95 499 | 77.76 | 388.00 | 85 | 92 96 | 100 | 106 | 109 | 111 | 113 | 116 | 118 | 119 | 121 | 121 2347 2140
M15199 4.2 HaMsNAABUMTUNI ATUAAR lTAYBIABUATA RC
Properties Current at t minutes (mA) Charge | Charge Avg.
Age : : Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed 4
a asse
y (cm.) | (cm.) (cm.z) (cm.B) I, Lo | To | Lo | Tizo | Tiso | Tiso | Too | Toso | Lino | Taoo | Liso | Lseo (Q.) | (coulombs) e
& (coulombs)
28 i 10.10 | 5.00 | 80.12 | 400.59 | 179 | 204 | 214 | 232 | 248 | 269 | 278 | 294 | 318 | 335 | 347 | 394 | 427 6185 5472 144
2 1004 | 5.02 | 79.17 | 39743 | 197 | 249 | 265 | 289 | 312 | 339 | 346 | 372 | 401 | 420 | 436 | 451 | 502 7613 6816
%0 1 9.97 5.00 | 7807 | 39035 | 176 | 195 | 219 | 244 | 251 | 270 | 286 | 295 | 308 | 317 | 323 | 329 | 331 5923 5378 5526
2 10.00 | 5.01 | 7854 | 393.48 | 184 | 206 | 224 | 249 | 274 | 289 | 302 | 316 | 324 | 337 | 344 | 352 | 367 6287 5674

701
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Properties Current at t minutes (mA) Charge | Charge Avg.
Age 5 i Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed 4
F)
y (cm.) | (cm.) (cm.z) (cm,s) Iy L Ig Lo | Tino | Liso | Liso | Lot | Toao | Lo | Lio | Lsso | Liso Q) (coulombs) i
x (coulombs)
28 1 10.00 | 5.10 | 78.54 | 400.55 | 74 | 81 88 [ 93 | 99 [ 102 | 105 | 110 | 112 | 116 | 118 | 120 | 122 | 2236 2018 1914
2 10.00 | 505 | 7854 | 396.63 | 69 | 75 | 78 84 | 89 | 92 | 94 | 99 | 101 | 104 | 104 | 106 | 107 | 2005 1810
%0 1 10.00 | 498 | 7854 | 391.13 | 60 | 62 | 64 | 66 | 68 | 69 | 69 | 70 | 70 | 71 71 72 | 73 1473 1330 1355
2 10.05 | 5.05 | 79.33 | 400.60 | 61 63 65 66 | 68 70 72 75 76 | 77 77 | 79 80 1545 1380
ﬂ151~3ﬁ 4.4 HaMINaaounNIsuUng ﬂ‘?llﬂaﬂvliﬁ"ﬂﬂﬂﬂauﬂ%ﬁ RCR35
Properties Current at t minutes (mA) Charge | Charge Avg.
Age - - Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed d
asse
4 (em) | em) | emd | em? | T | Lo | Yo | Lo | Tiao | Tiso | Liso | Lato | Loso | Loro | Lsoo | Lsso | Lo | (Q) | (coulombs) pand
x (coulombs)
28 1 10.03 | 5.03 | 79.01 | 39743 | 49 | 51 53 1 533 {54 | 57 | 59 1 59 1 61 | 61 62 | 62 | 64 1239 1112 1053
2 10.00 | 505 | 7854 | 39663 | 43 | 44 | 47 | 48 | 49 | 50 | 52 | 52 | 54 | 55 | 55 | 56 | 56 1161 993
9% 1 10.01 | 5.02 | 7870 | 395.06 | 32 | 33 | 33 34 | 35 | 35 | 36 | 36 | 36 | 36 | 37 | 37 | 37 761 685 208
2 1005 | 5.04 | 7933 | 39981 | 35 | 36 | 37 | 38 | 38 | 38 | 38 | 38 | 38 | 39 | 39 | 39 | 39 819 732
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Properties Current at t minutes (mA) Charge | Charge Avg.
Age : - Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed q
a a
y (cm.) | (em.) (cm,z) (Cm.3) I, Ly | I Lo | Lo | Liso | Tiso | Lot | Toso | Lo | Lioo | Lsso | Liso (Q) | (coulombs) i
i (coulombs)
- 1 10.00 | 506 | 7854 | 39741 | 28 | 29 | 30 | 31 | 32 | 32 | 33 | 33 | 33 | 34 | 34 | 34 | 35 696 628 o
2 10.02 | 5.11 | 7885 | 40295 | 27 | 28 | 29 | 29 | 30 | 31 | 31 | 32 | 31 | 31 | 32| 32§ 32 658 591
50 1 10.10 | 497 | 80.12 | 398.19 15 16 16 17 17 17 18 18 18 18 18 19 19 376 333 347
2 999 | 491 | 7838 | 384.86 16 17 17 18 18 18 19 19 19 19 | 20 | 20 20 399 361
= = s o
AT NN 3.6 NANITNATBUNITUNT ﬂ%ﬂﬂﬂﬂvlﬁﬂ‘uﬂﬂﬂﬂuﬂiﬂ RCF
Properties Current at t minutes (mA) Charge | Charge Avg.
Age p v Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed q
2y (em.) | (cm.) (cm_z) (cm,S) L Ly | Ig Lo | Tio | Liso | Tiso | Toio | Toao | Lo | Taoo | Laso | Liso (Q)) | (coulombs) R
" (coulombs)
54 1 10.00 | 5.01 | 78.54 | 393.48 | 260 | 312 | 350 | 391 | 426 | 455 | 491 | 540 | 583 | 618 | 642 | 674 | 699 | 10730 9684 e
2 1001 | 497 | 78.70 | 391.12 | 260 | 324 | 372 | 401 | 432 | 484 | 531 | 579 | 607 | 638 | 655 | 686 | 713 | 11152 10044
90 1 10.00 | 495 | 78.54 | 388.77 | 257 | 271 | 294 | 333 | 364 | 406 | 449 | 476 | 523 | 544 | 562 | 584 | 605 | 9426 8508 2863
2 10.02 | 498 | 78.85 | 392.69 | 258 | 299 | 335 | 383 | 427 | 465 | 493 | 514 | 547 | 569 | 595 | 622 | 639 | 10255 9219

901
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Properties Current at t minutes (mA) Charge | Charge Avg.
Age . ) Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed p
a) asse
Y (cm.) | (cm.) (cm,z) (cm.B) I, Iy, Ig) o | Tioo | Liso | Liso | Toio | Toao | Lo | Lioo | Lsso | Liso (Q)) | (coulombs) £
x (coulombs)
% 1 10.01 | 5.02 | 7870 | 395.06 | 108 | 114 | 119 | 128 | 131 | 137 | 140 | 145 | 151 | 156 | 160 | 167 | 171 3037 2736 143
2 10.00 | 5.10 | 7854 | 400.55 | 104 | 115|121 | 130 | 134 | 139 | 142 | 146 | 151 | 156 | 158 | 165 | 169 | 3048 2751
% 1 992 | 502 | 7729 | 387.99 | 74 | 81 87 | 91 94 | 98 | 101 | 104 | 109 | 112 | 114 | 117 | 120 | 2169 1989 1938
2 1002 | 491 | 7885 | 387.17 | 73 | 78 | 84 | 88 | 92 | 95 | 96 | 99 | 102 | 104 | 106 | 107 | 110 | 2056 1849
d' = o =
ATTNNN 1.8 HANITNATDUNITUNT ﬂmuﬂaa"lmmmﬂeuﬂm RCFR35
Properties Current at t minutes (mA) Charge Charge Avg.
Age : : Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed assed
a) sse
Y (cm.) | (cm.) (cm‘z) (cm.s) [o 130 Iso I9o IIZO IISO I180 Izlo I240 I270 I300 1330 I360 (Q ) (coulombs) P
X (coulombs)
" 1 10.01 | 5.03 | 7870 | 39585 | 40 | 43 | 47 | 49 | 51 53 | 54 | 55 | 57| 58 | 60 | 60 | 61 1148 1034 p—
2 10.02 | 501 | 7885 | 39506 | 42 | 46 | 50 | 51 54 | 56 | 58 | 59 | 62 | 63 | 64 | 66 | 67 1230 1106
% 1 10.04 | 5.05 | 79.17 | 399.81 34 | 36 | 38 | 40 | 41 | 42 | 43 | 44 | 44 | 45 | 46 | 46 | 47 910 815 -
2 995 | 496 | 7776 | 385.67 | 36 | 39 | 41 42 | 42 | 43 | 43 | 43 | 44 | 45 | 46 | 47 | 48 931 848
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Properties Current at t minutes (mA) Charge | Charge Avg.
Age ;i ; Charge
(Day) Sample | Dia. | Thick | Area | Volume passed passed g
a
y (em) | (em) | (em?) | (em) Lo Lo | Lo | Too | Tiao | Liso | Tiso | Tato | Toso | Lono | Lioo | Liso | Liso (Q) | (coulombs) passe
x (coulombs)
3 1 10.01 | 5.10 | 78.70 | 401.35 | 31 | 32 | 34 | 35 | 36 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 832 749 831
2 10.01 | 5.03 | 7870 | 39585 | 35 | 37 | 40 | 41 | 43 | 45 | 47 | 49 | 50 | 52 | 54 | 58 | 59 1013 913
90 1 9.98 5.06 | 78.23 | 395.82 19 | 20 | 20 | 21 21 21 21 21 22 | 22 | 22 | 22 | 22 456 413 426
2 997 | 495 | 78.07 | 386.44 | 21 | 21 22 | 22 |22 |22 |22 |23 |23 |23 |23 23 23 482 438
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110

Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X | X | X | X | X, | X | X, | Average (X) [ Average
1 1811817 |17 17|18 |17 | 17 | 17 17.3
90 17.6
2 19119181818 |17 | 17| 17 | 18 17.9
1 22 122 |24 |22 (23 |22 (24 |23 |23 22.8
180 22.9
2 23 |23 |24 |22 (23 |23 (23 |24 |23 23.1
d‘ = S Y =~
A131910 2.2 Waﬂ’li‘ﬂﬂﬁﬂ‘ﬂigﬂgfﬂ5Lﬂ/]f!'ﬂ‘:]ﬂJle'E]\?ﬂa@]liﬂlelJWQﬂﬂuﬂi@ RC
Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X | X | X | X | X, | Xg | X, | Average (X) [ Average
1 24 (24 124 [ 25123 |24 (252324 24.0
90 23.8
2 22 124 125122122 (24 (242524 23.6
1 35 134 |35 134 (34 |34 |33 |34 |34 34.1
180 343
2 341 33 (35 |34 |35 (35 ]34 (35|35 34.4
M3197 2.3 WaNINAAELILEYMILNINFNYBInAD IsRIgAouUNTA RCR20
Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X [ X X | X | X, | X | X, | Average (X) [ Average
1 5114 (141151514114 (|14 14 14.3
90 13.9
2 31141311314 (1411313 ] 14 13.4
1 16|17 |17 (18 [19 [ 17 |16 | 17 | 17 17.1
180 17.8
2 18119 |20 |18 (19 |18 | 18 [ 19 | 18 18.6
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Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X | X | X | X | X, | X | X, | Average (X) [ Average
1 11211011 1110|1111 |10 10.8
90 10.4
2 1010 9 110 9 111110 ] 10 10.0
1 12 |12 |13 |14 (12 |13 |13 |13 |12 12.7
180 12.8
2 13112 (13 |13 (12 |13 |13 |13 |14 12.9
ﬂ"li"lﬂﬁ 0.5 Waﬂ’li‘ﬂﬂﬁ'ﬁ]“ﬂigﬂgﬂ1ﬂﬂ/]f!'ﬂciiJle@\?ﬂa@]liﬁLﬂgJ)Wdﬂﬂuﬂ%@ RCR50
Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X | X | X | X | X, | Xg | X, | Average (X) [ Average
1 7 7 7 6 6 7 7 7 6 6.7
90 6.4
2 6 5 6 6 7 7 5 6 7 6.1
1 919 9 |10 |9 9 8 9 9 9.0
180 9.6
2 10 | 11 |10 (10 (10 |10 |11 |10 | 10 10.2

" < 1 =~
ﬂ]i"lflﬁ 2.6 NaﬂWi‘ﬂﬂ’ﬁ@‘Uigﬂgﬂ1iLL‘V]'iﬂﬁuﬂl@ﬁﬂa@lliﬂlefleQﬂﬂuﬂi@ RCF

Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X | X | X | X | X, | X | X, | Average (X) [ Average
1 26 | 25|26 [ 27 | 28 [ 28 [ 27 [ 29 [ 29 27.2
90 27.5
2 27 28 | 27 | 27|27 |28 29129 |28 27.8
1 40 | 3940 |40 | 42 |43 |43 |41 |42 41.1
180 41.8
2 41 (43 |44 |42 |41 |43 43 |43 |42 42.4
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Average value of the penetration depths (mm)

Age (Days) | Sample
XX [ X | X | X | X | X, | X | X, | Average (X) [ Average
1 5115|1616 16|14 | 14| 15| 15 15.1
90 15.5
2 6| 151615161716 | 16| 16 15.9
1 19 |19 |20 |20 (20 |21 |21 |20 |20 20.0
180 21.1
2 23 |22 |23 |21 (22 |23 |22 |22 |22 22.2
ﬂ"li"lﬂﬁ 3.8 Naﬂ’li‘ﬂﬂﬁ’ﬂﬂﬂ’liu‘ﬂiﬂﬁﬂmﬂﬂﬂaﬂqiﬁl%'lljﬂ@uﬂ%@ RCFR35
Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X | X | X | X | X, | Xg | X, | Average (X) [ Average
1 2112141311413 ]12]12] 12 12.7
90 12.1
2 12 (121211 1211 (12| 11 | 11 11.6
1 16|15 16 (16 [ 15 |16 |15 |15 |15 15.4
180 14.9
2 13114 [ 14 (15 (15 |15 |14 |14 |15 14.3
M3197 2.9 HANINATDILELMIUNINFNYDIAAL |5AIT1gABUNTA RCFRS0
Average value of the penetration depths (mm)
Age (Days) | Sample
XX [ X | X | X | X | X, | X | X, | Average (X) [ Average
1 101 9 9 110] 9 9 8 8 8 8.9
90 8.7
2 919191988983 8.6
1 12 |11 |12 (13 (12 |13 |12 |12 | 12 12.1
180 12.2
2 13 113 |12 (12 (12 |11 |12 |13 |13 12.3
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average
10 61 69 65 58 59 58.5
16 53 60 56.5 55 56 55.5
112 50 57 53.5 52 49 50.5
118 50 55 52.5 49 45 47
124 44 49 46.5 48 44 46
130 42 47 44.5 48 43 45.5
136 44 48 46 46 41 43.5
142 44 49 46.5 45 40 42.5
148 43 47 45 45 39 42
154 44 47 45.5 44 39 41.5
160 44 47 45.5 44 39 41.5
166 43 45 44 40 35 37.5
172 41 42 41.5 39 35 37
178 40 41 40.5 39 35 37
184 43 44 43.5 40 38 39
190 41 42 41.5 40 38 39
196 39 42 40.5 39 35 37
1102 39 41 40 38 35 36.5
1108 39 42 40.5 38 36 37
1114 42 44 43 37 36 36.5
1120 39 41 40 37 34 355
1126 39 41 40 37 34 355
1132 40 42 41 35 35 35
1138 39 40 39.5 35 34 34.5
1144 37 38 37.5 34 33 335
1150 37 37 37 33 33 33
1156 38 39 38.5 33 33 33
1162 37 38 37.5 33 33 33
1168 37 38 37.5 33 33 33
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average
10 102 105 103.5 97 92 94.5
16 96 93 94.5 90 85 87.5
112 85 86 85.5 84 81 82.5
118 82 84 83 79 73 76
124 83 84 83.5 79 72 75.5
130 82 82 82 80 71 75.5
136 78 78 78 79 68 73.5
142 78 79 78.5 72 71 71.5
148 76 78 77 74 67 70.5
154 75 77 76 72 67 69.5
160 76 77 76.5 71 66 68.5
166 74 76 75 69 66 67.5
172 71 72 71.5 72 66 69
178 71 71 71 71 65 68
184 71 72 71.5 71 65 68
190 70 72 71 72 64 68
196 69 70 69.5 71 63 67
1102 71 73 72 72 64 68
1108 72 73 72.5 73 64 68.5
1114 73 73 73 73 65 69
1120 73 75 74 73 64 68.5
1126 75 76 75.5 75 70 72.5
1132 79 81 80 77 74 75.5
1138 80 83 81.5 77 75 76
1144 83 87 85 78 76 77
1150 86 88 87 83 79 81
1156 89 90 89.5 86 82 84
1162 92 93 92.5 92 85 88.5
1168 95 97 96 96 88 92




d‘ 1 9| d‘ 1 % ] G
139N 1.3 Wﬁfﬂi‘l/lﬂﬁf)‘UﬂWﬂ'iSLlﬁlh‘IV‘h“VlllﬂaWWH@]’JEJEJ'Nﬂ’fJuﬂiG] RCR20
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average
10 44 41 42.5 24 25 24.5
16 41 40 40.5 21 23 22
112 38 37 37.5 20 23 21.5
118 37 37 37 20 23 21.5
124 37 37 37 20 23 21.5
130 37 37 37 20 23 21.5
136 35 35 35 20 22 21
142 36 36 36 19 22 20.5
148 36 36 36 19 21 20
154 35 36 355 19 21 20
160 35 35 35 19 21 20
166 35 35 35 19 20 19.5
172 34 35 345 19 21 20
178 34 34 34 18 20 19
184 34 34 34 18 21 19.5
190 34 35 345 19 21 20
196 34 34 34 18 21 19.5
1102 33 33 33 19 21 20
1108 32 33 325 19 21 20
1114 32 33 325 19 21 20
1120 31 31 31 19 21 20
1126 34 32 33 19 21 20
1132 34 32 33 19 21 20
1138 34 32 33 19 21 20
1144 33 30 31.5 19 21 20
1150 31 30 30.5 19 21 20
1156 33 30 31.5 19 21 20
1162 30 29 29.5 19 21 20
1168 33 31 32 19 21 20
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average

10 23 24 23.5 15 16 15.5
16 21 23 22 14 16 15
112 20 22 21 14 15 14.5
118 19 21 20 14 15 14.5
124 20 21 20.5 14 15 14.5
130 20 20 20 14 14 14
136 19 19 19 14 14 14
142 19 19 19 13 13 13
148 19 19 19 13 13 13
154 19 19 19 13 13 13
160 18 19 18.5 13 13 13
166 18 19 18.5 13 13 13
172 18 19 18.5 13 13 13
178 18 18 18 13 13 13
184 18 18 18 13 13 13
190 18 18 18 13 13 13
196 18 18 18 13 14 13.5
1102 18 18 18 13 14 13.5
1108 17 17 17 13 14 13.5
1114 17 17 17 13 14 13.5
1120 17 17 17 13 14 13.5
1126 17 17 17 13 14 13.5
1132 17 17 17 13 13 13
1138 16 17 16.5 13 13 13
1144 16 16 16 13 13 13
1150 16 16 16 13 13 13
1156 16 16 16 13 13 13
1162 16 16 16 13 13 13
1168 16 16 16 13 13 13
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average

10 15 13 14 6 7 6.5
16 13 12 12.5 6 7 6.5
112 13 12 12.5 6 7 6.5
118 12 11 11.5 6 7 6.5
124 12 11 11.5 6 6 6
130 13 11 12 6 7 6.5
136 13 11 12 5 7 6
142 12 11 11.5 5 7 6
148 12 10 11 5 7 6
154 12 11 11.5 5 6 5.5
160 12 11 11.5 5 6 5.5
166 12 11 11.5 5 6 5.5
172 12 10 11 5 6 5.5
178 12 10 11 5 6 5.5
184 12 10 11 5 6 5.5
190 11 10 10.5 5 6 5.5
196 11 10 10.5 5 6 5.5
1102 11 10 10.5 5 6 5.5
1108 11 10 10.5 5 6 5.5
1114 11 10 10.5 5 6 5.5
1120 10 9 9.5 5 6 5.5
1126 10 9 9.5 5 6 5.5
1132 10 9 9.5 5 6 5.5
1138 10 9 9.5 5 6 5.5
1144 10 9 9.5 5 6 5.5
1150 10 9 9.5 5 6 5.5
1156 10 9 9.5 5 6 5.5
1162 10 9 9.5 5 6 5.5
1168 10 9 9.5 5 6 5.5
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average
10 118 119 118.5 104 116 110
16 107 115 111 86 112 99
112 104 114 109 82 105 93.5
118 98 109 103.5 83 103 93
124 93 105 99 83 102 92.5
130 93 105 99 82 100 91
136 95 106 100.5 80 99 89.5
142 95 105 100 81 98 89.5
148 90 100 95 82 98 90
154 91 99 95 81 95 88
160 91 96 93.5 79 93 86
166 86 95 90.5 79 92 85.5
172 84 92 88 78 93 85.5
178 92 95 93.5 77 95 86
184 94 97 95.5 78 96 87
190 94 94 94 77 102 89.5
196 93 94 93.5 78 114 96
1102 111 105 108 82 119 100.5
1108 111 106 108.5 81 132 106.5
1114 111 106 108.5 81 136 108.5
1120 111 108 109.5 82 142 112
1126 121 117 119 80 145 112.5
1132 124 122 123 84 148 116
1138 126 122 124 89 149 119
1144 127 121 124 93 150 121.5
1150 144 121 132.5 98 145 121.5
1156 140 123 131.5 103 148 125.5
1162 149 122 135.5 104 148 126
1168 151 124 137.5 106 149 127.5
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average
10 49 53 51 32 28 30
16 47 50 48.5 30 26 28
112 45 48 46.5 29 26 27.5
118 44 46 45 29 26 27.5
124 41 45 43 29 26 27.5
130 42 44 43 29 26 27.5
136 42 47 44.5 28 26 27
142 43 47 45 28 26 27
148 40 47 43.5 28 26 27
154 40 45 42.5 27 26 26.5
160 42 46 44 25 25 25
166 42 47 44.5 27 25 26
172 41 45 43 27 25 26
178 39 43 41 26 25 25.5
184 40 44 42 26 24 25
190 40 44 42 26 23 245
196 42 44 43 26 24 25
1102 41 45 43 26 24 25
1108 42 44 43 26 24 25
1114 42 45 43.5 26 24 25
1120 41 45 43 26 24 25
1126 42 45 43.5 26 24 25
1132 46 51 48.5 26 24 25
1138 48 52 50 25 23 24
1144 49 54 51.5 25 23 24
1150 51 54 52.5 25 23 24
1156 60 59 59.5 25 22 23.5
1162 60 59 59.5 25 23 24
1168 65 61 63 25 23 24
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average

10 25 26 25.5 18 19 18.5
16 22 24 23 16 17 16.5
112 22 25 23.5 15 16 15.5
118 21 24 22.5 14 15 14.5
124 21 24 22.5 14 15 14.5
130 21 25 23 14 15 14.5
136 21 23 22 14 16 15
142 19 22 20.5 14 15 14.5
148 19 22 20.5 14 16 15
154 21 23 22 14 16 15
160 20 22 21 14 17 15.5
166 18 21 19.5 14 16 15
172 18 21 19.5 13 16 14.5
178 19 22 20.5 13 16 14.5
184 20 23 21.5 15 17 16
190 19 22 20.5 15 17 16
196 20 23 21.5 14 16 15
1102 19 22 20.5 14 16 15
1108 19 22 20.5 14 16 15
1114 18 21 19.5 14 16 15
1120 18 20 19 14 16 15
1126 19 22 20.5 14 17 15.5
1132 19 21 20 13 17 15
1138 19 17 18 14 16 15
1144 17 19 18 14 16 15
1150 18 21 19.5 14 15 14.5
1156 19 21 20 14 16 15
1162 17 19 18 14 16 15
1168 17 19 18 14 16 15
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Current at 28 Day 90 Day
minutes (mA) Sample 1 Sample 2 Average Sample 1 Sample 2 Average

10 18 17 17.5 9 8 8.5
16 15 14 14.5 8 7 7.5
112 14 13 13.5 8 6 7
118 15 13 14 7 6 6.5
124 15 13 14 7 6 6.5
130 15 13 14 7 6 6.5
136 15 14 14.5 7 6 6.5
142 15 14 14.5 7 5 6
148 14 13 13.5 7 5 6
154 14 13 13.5 7 5 6
160 15 14 14.5 7 6 6.5
166 15 14 14.5 7 5 6
172 14 13 13.5 7 5 6
178 13 12 12.5 7 5 6
184 14 13 13.5 7 6 6.5
190 14 13 13.5 7 6 6.5
196 14 13 13.5 7 6 6.5
1102 14 13 13.5 7 6 6.5
1108 14 13 13.5 7 6 6.5
1114 14 13 13.5 7 5 6
1120 13 12 12.5 7 5 6
1126 13 11 12 7 5 6
1132 13 12 12.5 7 5 6
1138 13 12 12.5 7 5 6
1144 12 11 11.5 7 5 6
1150 12 11 11.5 7 5 6
1156 13 11 12 7 5 6
1162 13 11 12 7 5 6
1168 11 10 10.5 7 5 6
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Age Length Area Rusted Area Average
Sample X ) )
(days) (mm) (mm”) (mm") (%) (mm") (%)
1 151 5693 3516 61.765
28 3693.5 65
2 150 5655 3871 68.454
1 150 5655 3108 54.962
90 3086.0 55
2 150 5655 3064 54.183
d‘ dy ~ a a I ~
A1INN ¥.2 ‘W‘IH/]ﬂ?ilﬂﬂﬁuuﬂl’ﬂ%ﬂﬁﬂiuﬂ@uﬂiﬁ RC
Age Length Area Rusted Area Average
Sample 5 ) )
(days) (mm) (mm’) | (mm) (%) (mm") (%)
1 148 5579 5412 96.998
28 5457.0 97
2 149 5617 5502 97.950
1 148 5579 5024 90.044
90 5085.0 91
2 148 5579 5146 92.231
M3199 1.3 Nuimanaaiuveandnluneunsa RCR20
Age Length Area Rusted Area Average
Sample , ) )
(days) (mm) (mm”) (mm") (%) (mm") (%)
1 152 5730 3412 59.543
28 3568.0 62
2 151 5693 3724 65.419
1 151 5693 2314 40.650
90 24325 43
2 150 5655 2551 45.112
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Age Length Area Rusted Area Average
Sample X ) )
(days) (mm) (mm’) (mm") (%) (mm") (%)
1 149 5617 2358 41.978
28 2286.0 41
2 150 5655 2214 39.152
1 149 5617 2103 37.439
90 2028.5 36
2 149 5617 1954 34.786
M99 6.5 Nuimanaaiuveuranluneunia RCR50
Age Length Area Rusted Area Average
Sample 5 ) )
(days) (mm) (mm’) (mm") (%) (mm") (%)
1 150 5655 1901 33.617
28 1867.5 33
2 148 5579 1834 32.871
1 149 5617 1662 29.588
90 1727.0 31
2 150 5655 1792 31.690
d’ dy ~ a a <3 =)
A1319N ¥.6 W‘Ll‘ﬂﬂ?ilﬂﬂ’duﬂﬂlfl%ﬂﬁﬂiuﬂﬁ)uﬂiﬁ RCF
Age Length Area Rusted Area Average
Sample , ) )
(days) (mm) (mm’) (mm") (%) (mm") (%)
1 149 5617 5597 99.641
28 5587.5 99
2 150 5655 5578 98.641
1 148 5579 5401 96.801
90 5480.5 98
2 149 5617 5560 98.982
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Age Length Area Rusted Area Average
Sample X ) )
(days) (mm) (mm") (mm") (%) (mm") (%)
1 150 5655 4558 80.603
28 4709.5 84
2 148 5579 4861 87.123
1 149 5617 2667 47.479
90 2724.0 48
2 149 5617 2781 49.509
Maan 6.8 Nunmsnaaivveunanlunounin RCFR3S
Age Length Area Rusted Area Average
Sample 5 ) )
(days) (mm) (mm") (mm") (%) (mm") (%)
1 150 5655 3564 63.025
28 3487.5 62
2 150 5655 3411 60.320
1 152 5730 2521 43.994
90 2395.5 42
2 150 5655 2270 40.142
M5an 5.9 Nunmsnagivveunanluaounsn RCFR50
Age Length Area Rusted Area Average
Sample , ) )
(days) (mm) (mm") (mm") (%) (mm") (%)
1 149 5617 2589 46.091
28 2711.5 48
2 151 5693 2834 49.784
1 149 5617 1876 33.398
90 1946.0 35
2 149 5617 2016 35.890




MANHIN ¥

¥ Y 3
W'ﬁﬂ’]ﬁ‘ﬂﬂﬁ@ﬂﬂ’]ﬁqwlaﬂu'lﬂitlﬂell@%ﬁaﬂ



Y

128

M1 4.1 msgydoimnminveavanluneunia CT
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2 (2
1 151 134.060 131.50 2.562 1.911
28 2.517 1.884
2 150 133.172 130.70 2.473 1.857
1 150 133.172 131.29 1.884 1.415
90 2.081 1.563
2 150 133.172 130.89 2.279 1.711
meh .2 Mmygaydoimiinveunanluneunia RC
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2 (%) (2 (%)
(2) (2)
1 148 131.396 123.70 7.701 5.861
28 8.492 6.440
2 149 132.284 123.00 9.284 7.018
1 148 131.396 124.00 7.400 5.632
90 7.850 5.974
2 148 131.396 123.10 8.299 6.316
M1 4.3 Msgydoinninveananluneunia RCR20
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2 (2)
1 152 134.948 132.68 2.266 1.679
28 2.358 1.753
2 151 134.060 131.61 2.449 1.827
1 151 134.060 132.30 1.758 1.311
90 1.621 1.213
2 150 133.172 131.69 1.484 1.114
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M1 @4 Msgydoinninveuvanluneunia RCR35
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2) (2)
1 149 132.284 130.90 1.386 1.048
28 1.675 1.262
2 150 133.172 131.21 1.964 1.475
1 149 132.284 131.09 1.196 | 0.904
90 1.386 1.048
2 149 132.284 130.71 1.576 1.191
meh 4.5 Mmygadoimiinveunanluneunia RCRS0
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2 (2)
1 150 133.172 131.21 1.573 1.181
28 1.415 1.069
2 148 131.396 130.14 1.257 | 0.957
1 149 132.284 131.40 0.889 | 0.672
90 1.028 0.774
2 150 133.172 132.01 1.167 | 0.876
M1 4.6 Migydoinninveunanlunounia RCF
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2) (2)
1 149 132.284 123.10 9.183 6.942
28 10.680 | 8.043
2 150 133.172 120.99 12.177 | 9.144
1 148 131.396 121.42 9.994 7.606
90 10.137 | 7.689
2 149 132.284 122.01 10.280 | 7.771
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M1 4.7 Migydeiiminveananluneunin RCFR20
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2) (2)
1 150 133.172 126.60 6.572 | 4.935
28 5.832 | 4.405
2 148 131.396 126.31 5.092 | 3.875
1 149 132.284 130.81 1.486 1.123
90 1.833 1.386
2 149 132.284 130.11 2.181 1.648
meh 4.8 Mygadoriminveunanluneunia RCFR35
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2) (2)
1 150 133.172 131.51 1.673 1.256
28 1.974 1.482
2 150 133.172 130.90 2.275 1.708
1 152 134.948 133.51 1.445 1.071
90 1.560 1.164
2 150 133.172 131.50 1.674 1.257
M1 4.9 Migydeiminveananluneunia RCFRS0
Weight Weight Weight Loss Average
Age Length
Sample Before tests After tests
(days) (mm) (2) (%) (2) (%)
(2) (2)
1 149 132.284 130.72 1.582 1.196
28 1.522 1.144
2 151 134.060 132.61 1.463 1.091
1 149 132.284 131.09 1.193 0.902
90 1.335 1.009
2 149 132.284 130.81 1.476 1.116
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