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1. SCOPE

1.1 Use this method to determine the degree of accuracy of asphalt meters used to measure
the flow of hot asphalt into plant mixed asphaltic materials.

1.2 The values given in parentheses (if provided) are not standard and may not be exact
mathematical conversions. Use each system of units separately. Combining values from
the two systems may result in nonconformance with the standard.

2. DEFINITIONS

2.1 Sensitivity—Sensitivity is the smallest change in atest |oad that is discernible as a change
in the load indicator of the weighing device.

2.2 Accuracy—Accuracy isthe deviation of the device'sindicated or estimated |oad from the
true value of the load. Eccentric load accuracy differs from the usual definition of
accuracy in that the test load is deliberately placed at several off-center locations on the
platform.

2.3 Readability—Readability is the smallest division or fraction of a division to which the
load indicator can be accurately read or estimated. For digital load indicators, thisis the
smallest incremental change for each range.

Note 1—Some digital load indicators change readability without warning (e.g. some
change from 0.01 to 0.02 and 0.05 g, othersfrom 0.1 t0 0.5 g.

PART I—CONTINUOUS AND DRUM MIX PLANT ASPHALT METERS

3. SCOPE

3.1 This part describes the procedure for determining the accuracy of asphalt meters used to
measure the flow of hot asphalt into continuous and drum mix plants.
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4.1

4.2

REFERENCES

The Department’ s Standard Specifications for Construction and Maintenance of
Highways, Sreets, and Bridges, Item 520.

Manufacturer's operations and maintenance manual for the specific type of:

[ | mix plant

B asphat meter.

5.1

5.2

5.3

APPARATUS

Asphalt distribution or transport truck, with a minimum capacity of 3785 L (1,000 gal.).
Truck scale, with a minimum graduation of 9 kg (20 Ibs.), large enough to weigh the
transporting vehicle in asingle draft. This scale must be tested and certified to meet the

reguirements of Item 520 just prior to use in this procedure.

Thermometer, with a 38 to 204°C (100 to 400°F) range, capable of indicating the
temperature within £ 1°C (2°F).

6.1

6.2

6.3

6.4

PROCEDURE

Following are the general procedural requirements for asphalt meter accuracy
verification. Thisis not intended to include all detailed steps, which may vary with plant
manufacturer and model. The detailed, step-by-step procedures given in the
manufacturer's manual for obtaining the test draft of asphalt must be followed by the
plant operator.

Weigh the truck on the test standard truck scale and record the weight as Sy under
Section 7. Do not use stenciled tare weights of trucks. Record whether the driver is
weighed with the truck, so the same procedure is followed throughout all weighings.
Record the truck fuel level. The truck fuel level must either be within 12 L (3 gal.) of the
initial value at al subsequent weighings or the tare weight adjusted to account for fuel
consumption.

Determine the rate of asphalt flow. The rate must correspond to the mixture production
rate anticipated to be most common during project production.

EXAMPLE: If the project mixtures will normally be produced at 200 T/hr and the design
asphalt content is 5.0% by weight, then the flow rate for the test run must be: 200 T/hr x
0.05 =10 T/hr. For some plant control systems, it may be necessary to convert thisto
gallons per period.

Record the calibration setting of the meter adjuster.
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6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

Obtain the specific gravity at 16°C (60°F) of the test asphalt from the Asphalt, Chemical,
& Traffic Materials Branch of CST/M&P by providing the producer, asphalt grade and
laboratory identification number.

Enter the desired asphalt flow rate, specific gravity at 16°C (60°F), and any other
information required by the particular plant controls into the system.

Record the meter reading before and after each test run as m; and n, respectively (See
Section 7). Each test draft must consist of at least 3785 L (1,000 gal.) of asphalt at the
temperature desired for mixture production, but larger test drafts significantly increase
the accuracy of the meter verification.

CAUTION: Do not risk overfilling the receiving tank and spilling hot asphalt.

Record the asphalt temperature at the time of metering. An accurate temperature reading
is essential to test accuracy when asphalt volumes are adjusted to compensate for
temperature differences.

Weigh the loaded truck on the scale and record the weight as S, under Section 7. The
location of the driver and the fuel level must be asin Section 6.2.

When the metering system automatically adjusts the asphalt reading to show the volume
of the asphalt at 16°C (60°F), use the equation and information under Section 7.

If the asphalt meter reading has not been automatically adjusted to a 16°C (60°F) base,
use the equation and information under Section 7.

Calculate the percent deviation between the volume recorded by the asphalt meter and the
volume cal culated from the asphalt weight according to the equation and information
under Section 7.

If the percent deviation fails to meet accuracy requirements, the plant operator may elect
to repeat the test before checking the Automatic Temperature Compensator, other system
equipment, and adjusting the meter calibration. If the second test also fails to meet
accuracy requirements, the plant operator or representative should make the necessary
equipment checks and calibration adjustments until the metering system meets the
accuracy requirements.

At the conclusion of a successful accuracy test, record all calibration settings. Do not
change these settings until the asphalt meter has been found to be out of tolerance. Any
change of the setting will require accuracy verification according to the procedure above.

7.1

CALCULATIONS

When the metering system automatically adjusts the asphalt reading to show the volume
of the asphalt at 16°C (60°F), calculate the 16°C (60°F) volume of asphalt that passed
through the meter during the test (refer to Section 6.10):
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S-S
V' ="g3083

G

Where:

V = actual liters (gallons) of asphalt through meter converted to a 16°C (60°F) base
(gravimetric)

S =loaded truck weight, kg (Ibs.)
Sr = tare weight of truck, kg (Ibs.)
G = gpecific gravity of test asphalt at 16°C (60°F).

7.2 If the asphalt meter reading has not been automatically adjusted to a 16°C (60°F) base,
calculate the volume of asphalt that passed through the meter during the test (refer to
Section 6.11):

S-S

V ="gag3 XC*M

Where:

V = actud liters (gallons) of asphalt through meter (gravimetric)

SL = loaded truck weight, kg (Ibs.)

Sr = tare weight of truck, kg (Ibs.)

G = gpecific gravity of test asphalt at 16°C (60°F)

M = multiplier from Table 1 to adjust G to the actual asphalt temperature.

997.950 kg (8.3283 Ibs./U.S. gal.) at the specific gravity of 1.000 (formula constant).

7.2.1 EXAMPLE: Thetruck weighed 16,780 Ib. initially and 25,960 |b. after loading with
asphalt. The asphalt specific gravity at 16°C (60°F) is 1.005 and its temperature was
156°C (312°F).

From Table 1 the multiplier M equals 0.9148 for an asphalt temperature of 156°C
(312°F).

V=25,960 - 16,780/8.3283 x 1.005 x 0.9148 = 1,198.9 gallons.

7.3 Calculate the percent deviation between the volume recorded by the asphalt meter and the
volume calculated from the asphalt weight (refer to Section 6.12):

V-(m —
o (my m).l

00
\Y

Where:

e = percent deviation

V = liters (gallons) of asphalt (gravimetric)
m = final asphalt meter reading, L (gal.)
m; = initial asphalt meter reading, L (gal.).
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Table 1—Temperature-Volume Corrections For Asphaltic Materials
Group O — Specific Gravity at 60°F Above 0.966

t* M** t M t M t M t M

0 1.0211 100 0.9861 200 0.9520 300 0.9187 400 0.8864
1 1.0208 101 0.9857 201 0.9516 301 0.9184 401 0.8861
2 1.0204 102 0.9854 202 0.9513 302 0.9181 402 0.8857
3 1.0201 103 0.9851 203 0.9509 303 0.9177 403 0.8854
4 1.0197 104 0.9847 204 0.9506 304 0.9174 404 0.8851
5 1.0194 105 0.9844 205 0.9503 305 0.9171 405 0.8848
6 1.0190 106 0.9840 206 0.9499 306 0.9167 406 0.8845
7 1.0186 107 0.9837 207 0.9496 307 0.9164 407 0.8841
8 1.0183 108 0.9833 208 0.9493 308 0.9161 408 0.8838
9 1.0179 109 0.9830 209 0.9489 309 0.9158 409 0.8835
10 1.0176 110 0.9826 210 0.9486 310 0.9154 410 0.8832
11 1.0172 111 0.9823 211 0.9483 311 0.9151 411 0.8829
12 1.0169 112 0.9819 212 0.9479 312 0.9148 412 0.8826
13 1.0165 113 0.9816 213 0.9476 313 0.9145 413 0.8822
14 1.0162 114 0.9813 214 0.9472 314 0.9141 414 0.8819
15 1.0158 115 0.9809 215 0.9469 315 0.9138 415 0.8816
16 1.0155 116 0.9806 216 0.9466 316 0.9135 416 0.8813
17 1.0151 117 0.9802 217 0.9462 317 0.9132 417 0.8810
18 1.0148 118 0.9799 218 0.9459 318 0.9128 418 0.8806
19 1.0144 119 0.9795 219 0.9456 319 0.9125 419 0.8803
20 1.0141 120 0.9792 220 0.9452 320 0.9122 420 0.8800
21 1.0137 121 0.9788 221 0.9449 321 0.9118 421 0.8797
22 1.0133 122 0.9785 222 0.9446 322 0.9115 422 0.8794
23 1.0130 123 0.9782 223 0.9442 323 0.9112 423 0.8791
24 1.0126 124 0.9778 224 0.9439 324 0.9109 424 0.8787
25 1.0123 125 0.9775 225 0.9436 325 0.9105 425 0.8784
26 1.0119 126 0.9771 226 0.9432 326 0.9102 426 0.8781
27 1.0116 127 0.9768 227 0.9429 327 0.9099 427 0.8778
28 1.0112 128 0.9764 228 0.9426 328 0.9096 428 0.8775
29 1.0109 129 0.9761 229 0.9422 329 0.9092 429 0.8772
30 1.0105 130 0.9758 230 0.9419 330 0.9089 430 0.8768
31 1.0102 131 0.97%4 231 0.9416 331 0.9086 431 0.8765
32 1.0098 132 0.9751 232 0.9412 332 0.9083 432 0.8762
33 1.0095 133 0.9747 233 0.9409 333 0.9079 433 0.8759
34 1.0091 134 0.9744 234 0.9405 334 0.9076 434 0.8756
35 1.0088 135 0.9740 235 0.9402 335 0.9073 435 0.8753
36 1.0084 136 0.9737 236 0.9399 336 0.9070 436 0.8749
37 1.0081 137 0.9734 237 0.9395 337 0.9066 437 0.8746
38 1.0077 138 0.9730 238 0.9392 338 0.9063 438 0.8743
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Table 1—Temperature-Volume Corrections For Asphaltic Materials

Group O — Specific Gravity at 60°F Above 0.966

t* M** t M t M t M t M

39 1.0074 139 0.9727 239 0.9389 339 0.9060 439 0.8740

40 1.0070 140 0.9723 240 0.9385 340 0.9057 440 0.8737

41 1.0067 141 0.9720 241 0.9382 341 0.9053 441 0.8734

42 1.0063 142 0.9716 242 0.9379 342 0.9050 442 0.8731

43 1.0060 143 0.9713 243 0.9375 343 0.9047 443 0.8727

44 1.0056 144 0.9710 244 0.9372 344 0.9044 444 0.8724

45 1.0053 145 0.9706 245 0.9369 345 0.9040 445 0.8721

46 1.0049 146 0.9703 246 0.9365 346 0.9037 446 0.8718

47 1.0046 147 0.9699 247 0.9362 347 0.9034 447 0.8715

48 1.0042 148 0.9696 248 0.9359 348 0.9031 448 0.8712

49 1.0038 149 0.9693 249 0.9356 349 0.9028 449 0.8709

50 1.0035 150 0.9689 250 0.9352 350 0.9024 450 0.8705

51 1.0031 151 0.9686 251 0.9349 351 0.9021 451 0.8702

52 1.0028 152 0.9682 252 0.9346 352 0.9018 452 0.8699

53 1.0024 153 0.9679 253 0.9342 353 0.9015 453 0.8696

54 1.0021 154 0.9675 254 0.9339 34 0.9011 454 0.8693

55 1.0017 155 0.9672 255 0.9336 355 0.9008 455 0.8690

56 1.0014 156 0.9669 256 0.9332 356 0.9005 456 0.8687

57 1.0010 157 0.9665 257 0.9329 357 0.9002 457 0.8683

58 1.0007 158 0.9662 258 0.9326 358 0.8998 458 0.8680

59 1.0003 159 0.9658 259 0.9322 359 0.8995 459 0.8677

60 1.0000 160 0.9655 260 0.9319 360 0.8992 460 0.8674

61 0.9997 161 0.9652 261 0.9316 361 0.8989 461 0.8671

62 0.9993 162 0.9648 262 0.9312 362 0.8986 462 0.8668

63 0.9990 163 0.9645 263 0.9309 363 0.8982 463 0.8665

64 0.9986 164 0.9641 264 0.9306 364 0.8979 464 0.8661

65 0.9983 165 0.9638 265 0.9302 365 0.8976 465 0.8658

66 0.9979 166 0.9635 266 0.9299 366 0.8973 466 0.8655

67 0.9976 167 0.9631 267 0.9296 367 0.8969 467 0.8652

68 0.9972 168 0.9628 268 0.9293 368 0.8966 468 0.8649

69 0.9969 169 0.9624 269 0.9289 369 0.8963 469 0.8646

70 0.9965 170 0.9621 270 0.9286 370 0.8960 470 0.8643

71 0.9962 171 0.9618 271 0.9283 371 0.8957 471 0.8640

72 0.9958 172 0.9614 272 0.9279 372 0.8953 472 0.8636

73 0.9955 173 0.9611 273 0.9276 373 0.8950 473 0.8633

74 0.9951 174 0.9607 274 0.9273 374 0.8947 474 0.8630

75 0.9948 175 0.9604 275 0.9269 375 0.8944 475 0.8627

76 0.9944 176 0.9601 276 0.9266 376 0.8941 476 0.8624

77 0.9941 177 0.9597 277 0.9263 377 0.8937 477 0.8621
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Table 1—Temperature-Volume Corrections For Asphaltic Materials

Group O — Specific Gravity at 60°F Above 0.966

t* M** t M t M t M t M

78 0.9937 178 0.9594 278 0.9259 378 0.8934 478 0.8618

79 0.9934 179 0.9590 279 0.9256 379 0.8931 479 0.8615

80 0.9930 180 0.9587 280 0.9253 380 0.8928 480 0.8611

81 0.9927 181 0.9584 281 0.9250 381 0.8924 481 0.8608

82 0.9923 182 0.9580 282 0.9246 382 0.8921 482 0.8605

83 0.9920 183 0.9577 283 0.9243 383 0.8918 483 0.8602

84 0.9916 184 0.9574 284 0.9240 384 0.8915 484 0.8599

85 0.9913 185 0.9570 285 0.9236 385 0.8912 485 0.8596

86 0.9909 186 0.9567 286 0.9233 386 0.8908 486 0.8593

87 0.9906 187 0.9563 287 0.9230 387 0.8905 487 0.8590

88 0.9902 188 0.9560 288 0.9227 388 0.8902 488 0.8587

89 0.9899 189 0.9557 289 0.9223 389 0.8899 489 0.8583

90 0.9896 190 0.9553 290 0.9220 390 0.8896 490 0.8580

91 0.9892 1901 0.9550 291 0.9217 391 0.8892 491 0.8577

92 0.9889 192 0.9547 292 0.9213 392 0.8889 492 0.8574

93 0.9885 193 0.9543 293 0.9210 393 0.8886 493 0.8571

94 0.9882 194 0.9540 294 0.9207 394 0.8883 494 0.8568

95 0.9878 195 0.9536 295 0.9204 395 0.8880 495 0.8565

96 0.9875 196 0.9533 296 0.9200 396 0.8876 496 0.8562

97 0.9871 197 0.0530 297 0.9197 397 0.8873 497 0.8559

98 0.9868 198 0.9526 298 0.9194 398 0.8870 498 0.8556

99 0.9864 199 0.9523 299 0.9190 399 0.8867 499 0.8552

* t = observed temperature in degrees Fahrenheit
** M = multiplier for reducing oil volumesto the basis of 60°F

PART II—WEIGH-BATCH PLANT ASPHALT METERS

8. SCOPE

8.1 This part describes the procedure for determining the accuracy of asphalt meters used to
measure the flow of hot asphalt into weigh-batch plants.

9. APPARATUS

9.1 Container, of sufficient sizeto hold at least the amount of asphalt normally metered into
one batch of asphaltic mixture.

9.2 Scale, with minimum graduation of 226 g, with the capacity to weigh the container filled
with asphalt, either tested with loads of known weight in the load range anticipated for
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use, or certified by acommercial scale company within such a period of time that the
Engineer is confident of its accuracy.

9.3 Thermometer, with a 38 to 204°C (100 to 400°F) range, capable of indicating the
temperature within + 1°C (z - 2°F).

10. PROCEDURE

10.1 Weigh the container and record the weight as Sy under Section 11.

10.2 Determine the amount of asphalt for the test draft. This must correspond to the amount
normally metered into a batch of asphaltic mixture.

EXAMPLE: If the normal batch weight is 1814 kg (4,000 Ibs.) and the design asphalt
content is 5.0% by weight, then the test draft of asphalt must be 1814 kg (4,000 Ibs.) x
0.05=90 kg (200 Ibs.), or about 90 L (24 gal.)

10.3 Preset the desired quantity of asphalt to meter into the asphalt control system. Record this
asVpifitisavolumeor Wy if it isaweight (See Section 11).

10.4 Record the calibration setting on the meter adjuster.

10.5 Obtain the specific gravity at 16°C (60°F) of the test asphalt from the Asphalt, Chemical,
& Traffic Materials Branch of CST/M&P by providing the producer, asphalt grade and
laboratory identification number.

10.6 Record the asphalt temperature at the time of metering. An accurate reading is essential
to test accuracy.

10.7 Using the plant control panel, cause one batch quantity of asphalt to be metered into the
container.

CAUTION: Take care that the metered asphalt does not cause the container to overturn.

10.8 Weigh the loaded container and record the weight as S_ under Section 11.

10.9 To increase test accuracy, and if the container is of sufficient size, meter one or more
additional batch quantities and again weigh the container.

10.10 Calculate the volume of asphalt allowed to pass through the meter, using the procedure
outlined in Section 6.10.

10.11 Compare the volume of metered asphalt to the desired volume entered into the asphalt
control system, or if aweight was the set quantity, compare weights. Calculate the
percent deviation between the actually metered quantity and the desired quantity
according to the equation and information under Section 11.

10.12 If the percent deviation fails to meet accuracy requirements, the plant operator may elect

to repeat the test before checking the Automatic Temperature Compensator, other system
equipment, and/or adjusting the meter calibration. If the second test also fails to meet
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accuracy requirements, the plant operator or other representative will make the necessary
equipment checks and calibration adjustments until the metering system meetsthe
accuracy requirements.

10.13 At the conclusion of a successful accuracy test, record al calibration settings. Do not
change these settings until the asphalt meter has been found to be out of tolerance. Any
change of the setting will require accuracy verification according to this procedure.

11. CALCULATIONS
11.1 Calculate the percent deviation between the actually metered quantity and the desired
guantity (refer to Section 10.11):

e=V —Vp /V ¢100
-OR-
GZ(SL —ST)—WD / SL —ST ¢100

Where:

e = percent deviation

V = liters (gallons) of asphalt, actual
Vp = liters (gallons) of asphalt, desired
S = loaded container weight, kg (1bs.)
Sr=tare weight of container, kg (1bs.)
W)p = weight of asphalt, desired.
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